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Multi-Passage Kiln 38’ 6" 
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Duty:—Glost Wall Tiles 


Fuel :—Electricity PASSAGE KILNS 


Installed at:—Messrs. A. J. Wade 
Limited, Burslem, Stoke-on-Trent 
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— BIG WAY 


In the light-weight Type MP DeVilbiss:Aerograph Spray Gun high- 
quality industrial spraying is brought down to its smallest compass. 
Girl Operators can use the MP gun with perfect results, and new air 
control and volume control features make for increased efficiency and 
speed. It can be fitted with either | oz. or 4 oz. cup for gravity feed, 
uses very little compressed air, and gives the most delicate grades of 
blending or shading, whether freehand or through stencils. Write for 
catalogue (Dept. 9A) or let one of our representatives show you how 
the MP gun, or others from the DeVilbiss-Aerograph range, can 
help you to cut down costs and improve your finish. 


D E Vi LB | S § Sets the pace in spraying 
AEROGRAPH nso. (Ely) sen 


The Aerograph Co. Ltd., Lower Sydenham, London, S.E.26 
lelephone: Sydenham 6060 (8 lines) 
Branches and Showrooms: London, Birmingham, Bristol, Glasgow, Manchester 
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Ceramic & Brick works managers 
Electric Decorating have many uses for 
Kiln showing Refractory REFRACTORY CONCRETE 


the adaptable refractory material 


Concrete Lintels and 
Roof Slabs 


The wide variety of uses for Refractory 


Concrete include foundations, arches, doors, 








floors, wicket repairs, arch coverings, flues, 
flue linings, flue blocks, dampers, kiln car 
tops, kiln car superstructure, cover blocks, 
special shapes, brickwork mortar, general 


repairs and patching. 


REFRACTORY CONCRETE 

is Refractory aggregate bonded with Ciment 
Fondu high-alumina cement: is ready for 
use and of great strength and hardness in 24 
hours: can be used to reduce joints to a 


minimum : can be cast to any shape : requires 





no pre-firing: is stable under load up to 
1300 C: has a melting point of about 
1450 C: has no appreciable drying shrinkage 
or after-contraction : can be brought to working 
temperatures 24 hours after making: does 
not spall under widest sudden fluctuations of 
temperature : pre-cast blocks or special shapes 
can be made of practically any size or shape 
Photograph by courtesy of Messrs. Spencer, Stevenson without distortion or cracking : uses old scrap 
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& Ltd. and British Electricity Authority firebrick to a verv large extent provides an 


ideal bond for setting firebricks. 


Concrete Rock-Hard within one day 
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LAFARGE ALUMINOUS CEMENT CO. LTD. 


73 Brook Street, London, W.1. Telephone: MAYFAIR 8546 
Q 31216 
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To a Fraction of an Inch Every Time! 


Easy trucking demands accurate levelling. 
The 5-ton high speed lift our photograph 
shows is one of a pair equipped with 
Wadsworth ‘“‘Straight-to-floor’’ Control, and 
power operated gates to 14 entrances, serving 
7 floors in a busy works. Accurate stopping, 
day in, day out, whether with capacity load 
or empty car, is essential, to work in with 
the palletized trucking system used through- 
out the building. 


Industrial Lift or Passenger Lift — 
Wadsworth’s 50 years experience deserves 
your consideration. 
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Midlands Office: 5 EDMUND STREET, BIRMINGHAM 3. Tel.: MIDLAND 1628 
WM. WADSWORTH & SONS LTD., BOLTON & LONDON 


WM. WADSWORTH & SONS (SA) (Pty) LTO., JOHANNESBURG & DURBAN 








(ZIRCONIUM SILICATE) 


ASK BERK 


THE ORIGINAL SUPPLIERS OF STILL THE BEST 
QUALITY OBTAINABLE 





F. W. BERK & CO., LTD. 


Chancery 6041 
Central 6996 
Douglas 8338 





Commonwealth House, New Oxford Street, London, W.C.1 
Fountain House, Fountain Street, Manchester 2 


65 West Regent Street, Glasgow, C.2 
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Temperatures from 100 C. to 1750 C. can be measured and recordec 


... with Radiamatic 
Pyrometers 





with sustained accuracy—quick results are obtained because Radia 


matic units respond to 98", of any temperature change within 2 seconds! 


Radiamatics incorporate the thermopile principle—an assembly of 
several thermocouples—which gives maximum stability and output. In 


addition they are temperature compensated 


Honeywell-Brown Ltd., 1 Wadsworth Road, Perivale, Greenford, 
Middlesex. Sales Offices: London, Glasgow, Birmingham, Sheffield 
Manchester. 


Amsterdam, Brussels, Paris, Stockholm, Zurich, Frankfurt/Main 


Write for free information and Catalogue No. 930] 
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CEMENTED TUNGSTEN 
CARBIDE TIPPED 
TOOLS FOR THE 

POTTERY INDUSTRY 


* 


‘“ 
mY PROTOLITE LIMITED 


ry company Of Murex Ltd 
Rainham, Essei 

CENTRAL HOUSE, UPPER WOBURN 
PLACE, LONDON, W.C.1. Euston 8265 
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SCREEN PRINTING 


Woven Wire has many advantages tor the 

screen printing of glass, pottery and china. 
The mesh is hard wearing and unaffected by the 
materials used for printing and it retains its accuracy 
over long periods. Greenings keep a wide range of 
specifications in stock including 140 mesh, 160 mesh, 
165 mesh, 180 mesh and 200 mesh. Substantial stocks 
of wire cloth in all usual metals are also maintained 
for use in all filtering and screening processes. 
Your enquiries and orders will receive prompt 
attention. 


BRITANNIA WORKS @ 0. 80x 2. 
WARRINGTON LANCS. 
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CERAMICS 


Having a hand in Productivity 


The Finger 
on the Button 


And the eye on the job. The machine 
under the control of a button, the man 
free to use all his skill. 

The machine is a lathe, set up for 
boring. Accurate work, careful work, but 
the push button can make it fast work. 
The hand on the button is symbolic. By 
freeing skill from unnecessary distrac- 
tions, electric control speeds up produc- 
tion, raises productivity—and lowers 
costs. Push button control is ONLY 
ONE OF THE AIDS TO HIGHER 
PRODUCTIVITY THAT ELEC- 

TRICITY CAN BRING YOU. 


The British Electrical Development Association 


2 Savoy Hill, London, W.C.2. 


IN EVERY INDUSTRY OR TRADE, electrical 
equipment is the key to modern produc- 
tion methods. There are probably more 
production-boosting and money-saving 
devices than you know of. Your Electricity 
Board can help you and give you sound 
advice. 

They can also make available to you, 
on free loan, several films on the uses of 
electricity in Industry—produced by the 
Electrical Development Association 

E.D.A. are publishing a series of books 
on “Electricity and Productivity”. Four 
titles are available at the moment; they 
deal with Higher Production, Lighting, 
Materials Handling, and Resistance 
Heating. The books are 8/6 each (9/- post 
free), and the Electricity Boards (or 
E.D.A. themselves) can supply you. 


Electricity 


a Power of Good for PRODUCTIVITY 








CERAMICS 


HYDRAULIC FILTER PRESS. 


. 
Machinery Easily and cleanly operated by one 


man, with exceptional speed and 
& A t efficiency. Incorporated hydraulic 
ppara us pump and ram, giving pressure of 
24 tons p.s.i. thus obviating all hand 
For the pumping and tightening. 
BLUNGER. immensely robust 
‘. construction, yet of clean 
Ceramics appearance. Cast iron 
casing, with rotating centre dolley 
and blades driven by silent worm 
Industr reduction gear. Made in a range 
y of nine sizes, varying from 5 to 


820 gallons capacity. 
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PROVIDENCE 
ENGINEERING WORKS 
BURSLEM 


Bou ton STOKE-ON-TRENT 


Telephone: Stoke-on-Trent 8866! (5 lines) 


’ . 
Limited Telegrams: Boulton Burslem 


William 





WE DESIGN AND CONSTRUCT MANY TYPES OF PLANT FOR THE CERAMICS 
INDUSTRY —MAY WE HELP SOLVE YOUR PARTICULAR PROBLEM? 
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Deliv ery is 


Clearly, there are 


Your bill is for fuel used. 


, 


What is the true cost of my fuel: 
WE NEED HEAT FOR 


NAME 
ADDRESS 


OO 


It does not waste its substance in smoke. 
Cas 


the 


Clear Guidance 


SHROUGH your Area Gas Board you can 
resources of 
Get your secretary to fill 


full 


Industrial Gas Engineers are 
The Gas Industry makes the fullest use of the nation’s coal 
=) 


By the time the gas comes to your burners the smoke has been put to 
bring the 


work by the Gas Industry in a hundred different ways, all of them 
beneficial, all of them contributing to keep down your fuel costs. 
Gas needs no special equipment for handling or storage, no replace- 


expensive blanket in all history, gas gives you a clear answer to the 
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ment stocks, no extra labour to look after these things. 
advantages about gas that you should consider in your plans. 


continuous, of legally guaranteed calorific value. 


Industry to bear on your fuel problem 


Gas burns clear and clean. 
‘The Boards’ 


question: 
always available for consultation and their 


in these details (or pin this advertisement 


to your letter heading) and send to your 


Area Gas Board or to the Gas Council, 


services are free 
1 Grosvenor Place, London, 8.W.1. 
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Productivity 


‘h- need for higher productivity was fully realised in 1948 when Sir 
Stafford Cripps, then Chancellor of the Exchequer, formed the Anglo- 
American Council on Productivity to assist British industry to raise the level of 
its output. Mechanisation and careful time and motion studies, which largely 
account for American high productivity, have since been used to a far greater 
extent on this side off the Atlantic than hitherto. 

The Production Exhibition staged recently in London, which is reported in 
this issue, is another step forward to bring Britain once more in line with 
the U.S. in the field of productivity. There is still room for the individual crafts- 
man and we should rue the day he were to disappear. But greater efficiency 
can be introduced even into his work. Some features of the potters craft for 
example cannot be done better than by hand, but the preparation of tools and 
materials and even some of the applications can best be achieved by machine 
The frequently expressed sentiment that what is hand made is necessarily best 
was not the spirit of some of the old craftsmen who though conservative were 
nevertheless glad to adopt labour saving devices. 

The National Industrial Fuel Efficiency Service (N.I.F.E.S.) which held a 
press conference in London recently aims, as an aid to higher productivity, to 
encourage and assist in fuel saving by improved methods. One example of thet 
help to industry is that of a brickworks which by lagging and transferring 
warm air to the brick dryer saved 70 tons of fuel oil annually. A government 
loan scheme enables firms to implement the recommendations of N.I.F.E.S. Up 
to £30,000 may be borrowed for a period of up to twenty years at commercial 
rates of interest. The establishment of N.I.F.E.S. is a great step forward in the 
search for greater efficiency and productivity 

The publishers of Ceramics, Arrow Press Ltd., are also playing a part in this 
campaign. Fuel Efficiency News, the journal of the Ministry of Fuel and Power 
ceases publication in August. From September, the quarterly publication of 
Arrow Press Ltd., Fuel Economist, will appear monthly under the new title of 
FUEL EFFICIENCY and wili absorb the circulation of Fuel Efficiency News 
It has already established a close liaison with N.I.F.E.S. and will circulate to 
industrial and commercial establishments which between them consume more 
than 80 per cent. of the fuel used for these purposes in the country 

This publication should prove interesting to every branch of industry none 
of which can afford to ignore the problem of efficient fuel usage 
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CERAMICS 


The Clay Minerals and their 
Identification 


(SPECIALLY CONTRIBUTED) 


"THE nature of clay, with its pecu- 
liar properties, has been the sub- 
ject of much speculation, and it is 
only in comparatively recent times 
that the advent of new apparatus and 
techniques has given us a better in- 
sight into the problem. One of the 
interesting things that has emerged is 
that, instead of being composed 
largely of amorphous material, clays 
contain rather minute crystals, which 
can be classified. Although our 
knowledge of these minerals is not 
complete, there is sufficient data avail- 
able to give a picture of the main 
types present in clays, and in many 
cases their formule have been worked 
out 
Much of the work requires a good 
knowledge of physics and chemistry 
to be understood thoroughly, and the 
specialist will find good accounts of 
the work up to date in such books as 
Clay Mineralogy, by R. E. Grim 
(McGraw-Hill, London, 1953). The 
aim of this article, however, is to try 
to present an outline of some of the 
more important clay minerals found 
in common ceramic materials, and to 
indicate the methods which have been 
used in elucidating their structures. 


Structural Concepts 


fo understand the latter it is neces- 
sary to enumerate certain elementary 
concepts on the forces which hold 


@ SILICON 
O OXYGEN 





atoms together. An atom consists of 
a nucleus having a positive charge and 
a number of negatively charged elec- 
trons surrounding it equal in number 
to the net positive charge on the 
nucleus. Atoms can gain or lose elec- 
trons to become negatively or posi- 
tively charged ions. The electrostatic 
forces between such charged ions hold 
them together. For convenience these 
forces are referred to as bonds. The 
type of bond described above is re- 
ferred to as an ionic bond. Where a 
pair of electrons is shared by two 
atoms the bond is called covalent. 
The bonds holding atoms together to 
form molecules are oriented in space. 
Those of silicon, from which the sili- 
cates are derived, are spaced in such 
a way that if the silicon atom were 
Situated at the centre of a regular 
tetrahedron the bonds would radiate 
to the four corners (Fig. 1). More- 
over, silicon atoms can join together 
to form chains, and in this way 
large molecules can be formed. Crys- 
tals are obtained when there is an 
orderly arrangement of the atomic 
species, and we have an orderly repeti- 
tion of a simple pattern called a unit 
cell. Where this orderly arrangement 
does not obtain, glasses may _ be 
formed. In silicates the unit from 
which the structures are built up is the 
silicon atom linked to four oxygen 
atoms situated at the corners of a 
regular tetrahedron. 


Kaolinite Ak Si: Ow (OH): 


The potter is mainly concerned with 
three clay minerals, kaolinite, mont- 
morillonite, and illite. Of these the 
first is the most important, and is 
often referred to in older books as 
clay substance. China clay is essen- 
tially kaolinite with various small 
amounts of quartz and mica as im- 
purities. According to D. A. Hold- 
ridge (Trans. Brit. Cer. Soc., 49, 289, 





Fig. 2. Electron 


microscope photo- 
kaolinite 


50,000 X. 


graph of 
crystals, 


By courtesy of 
Clays Lavenng 
Co. Ltd.) 


English 
Pochin 


1949-50), ball clay appears to consist 
of kaolinite in a more or less altered 
form. Electron microscope photo- 
graphs have shown that kaolinite com- 
prises crystals in the form of flat 
flakes with six sides giving a roughly 
hexagonal structure. The average dia- 
meter is somewhat under one micron, 
that is less than 0-001 mm., and 
the thickness is of the order of 
one-twentieth of a micron (Fig. 2). 
Structurally, kaolinite is considered 
to be derived from a layer of hydrated 
alumina condensed with a chain of 
linked silicon tetrahedra. Such an 
arrangement can only be completely 
represented by a space diagram with 
a, b and c co-ordinates, but in the a-b 
plane Griiner has proposed the struc- 
ture given in Fig. 3. The unit layers 
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of kaolinite are considered to be held 
together by secondary bonds between 
the hydroxyl (OH) ions of one layer 
and the oxygen ions of the other. This 
bond is relatively strong, and break 
down with penetration of water be 
tween the unit layers does not readily 
occur as it is supposed to do in mont 
morillonite (the principal constituent 
of bentonite). The latter swells in the 
presence of water, whereas kaolin and 
similar clays do not behave in this 
way. The characteristics of the kao 
linite crystal have been measured 
Examination of some English fireclays 
has shown the presence of poorly 
crystallised kaolinite Names have 
been proposed for this, but Grim (loc 
cit.) doubts whether a specific name 
for such material is justified 


Fig. 3. Structure 


of kaolinite 


(after Gruner) 





Dickite and nacrite, which are rare 
constituents of clays, are similar to 
kaolinite and are believed to have 
similar structures. Halloysite contains 
twice as much water as kaolinite and 
has an unstable structure. Heating 
converts it to meta-halloysite, which 
has the same formula as kaolinite and 
similar structure. Halloysite 
halloysite are present in 
numerous clays. They are very finely 
divided They are usually classified 
with the kaolinite minerals. 


has a 
and meta 


Montmorillonite and Illite 

As mentioned above, the former 
material is found in bentonite. It forms 
small plate-like crystals smaller than 
kaolinite (usually not more than 005 
micron diameter). The structure con- 
sists of two layers of tetrahedral sili- 
con-oxygen layers with a layer of 
Al-OH octahedra in between (Fig. 4). 
As mentioned previously, the residual 
bonds between the oxygens of each 
tetrahedral layer is weak, and conse- 
quently water can penetrate between 
the unit layers and cause swelling. 
These water layers can be one, two, 
three or four molecules thick. Other 
montmorillonite minerals include 
beidellite and nontronite, but these 
are not of great interest to the cera- 
mist. Illite has a structure similar to 
that montmorillonite, but some of 
the silicon atoms have 


ol 
tetrahedral 
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Fig. 4. Montmorillonite 


(after Edelman and 


Farejee) 


been replaced by aluminium. This 
results in a negatively charged unit, so 
that external positively charged 
cations of potassium K* are taken on. 
The unit layers are strongly bound 
together and swelling in water does 
not occur. 


Methods Used in Identifying Clay 
Minerals 

The identification of the clay 
minerals is not always easy, since the 
crystals are very small and not always 
well defined. The principal methods 
involved are X-ray diffraction, dif- 
ferential thermal analysis, and optical 
and electron microscopy. Probably 
the easiest to carry Out with ordinary 
laboratory facilities is the differential 
thermal analysis. X-ray diffraction 
has a very wide application, since it 
can be done on finely powdered mate- 
rial. Electron microscopy has enabled 
us by its high magnification to photo- 
graph crystals that could not be made 
visible in the ordinary way. 

It has confirmed the 


plate-like 
structure of crystals of clay minerals 
like kaolinite. 


Differential Thermal Analysis (D.T.A.) 

The principles of this method were 
described in an article in CERAMICS in 
1952 (Ceramics, 4, 10, 1952). Briefly, 
the substance to be identified is heated 
side by side with an inert material 





EXOTHERM! 


Fig. 5. Thermal 
analysis curve of 


kaolinite, _ illite 
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and montmoril- 


lonite 


GALVANOMETER READING 





ENDOTHERMIC 


(usually calcined alumina or calcined 
china clay). Thermocouples are placed 
in each material and connected in 
Opposition so that no current flows in 
the external circuit until some change, 
either endothermic or exothermic, 
occurs in the material under examina- 
tion. The thermal analysis curve is 
obtained by plotting the deflection 
against the temperature of the furnace 
(Fig. 5). The latter is obtained with 
an ordinary thermocouple in the usual 
way. To get reproducible results it 
is necessary to standardise the condi- 
tions of the experiments, especially as 
regards the packing density of the 
material under test and the rate of 
heating. Details of these are given in 
papers by F. H. Norton (J. Amer. 
Cer. Soc., 22, 54, 1939), R. E. Grim 
and R. A. Rowland (ihid., 27, 65, 
1944) and R. W. Grimshaw, E. Hea- 
ton and A. L. Roberts (Trans. Brit. 
Cer. Soc., 44, 76, 1945), and others. 
Mineral types are identified by the 
positions of the peaks in the thermal 
analysis curve. Kaolinite undergoes 
a decomposition at approximately 
585° C. when water is lost. This is 
accompanied by an absorption of 
heat. The actual position of the peak 
depends on the rate of heating (cf. 
E. B. Colegrave and G. R. Rigby 
(ihid., 51, 355, 1952) ), and emphasises 
the need for standardisation. There 
is also an exothermic reaction which 
commences in the region of 950° ¢ 


KAOLINITE 


MONTMORILLONITE 


coinciding with the formation § of 
crystalline-y-alumina. 

F. H. Norton has shown by examin 
ing nacrite, dickite, kaolinite, anauxite, 
halloysite, and allophane that the kao 
linite minerals as a class can be iden 
tified by the exothermic reaction at 
980° C., and that the individual mem 
bers can be identified by the endo 
thermic effects (except anauxite) 
Montmorillonite has a_ less’ pro 
nounced endothermic effect than kao 
linite and the peak occurs at a higher 
temperature (approx. 700° ©.). The 
exothermic effect is smaller and takes 
place at lower temperature, being pre 
ceded by a small endothermic effect 
Illite has a smaller endothermic effect 
at a similar temperature to kaolinite 
The exothermic effect is smaller, and 
at a different temperature. Thermal 
analysis curves below 200° C. are 
difficult to reproduce on account of 
adsorbed water being present. It has 
been shown to be possible to detect 
particular clay minerals in mixtures 
of clays by this method. It is also 
possible to use the method for the 
approximate determination of the 
amount of a material present For 
details of these applications the article 
previously referred to should be 
consulted. 


Optical and Electron Microscopy 
The 


be used to 


petrological 
identify 


microscope can 
clay minerals 





Fig. 6. Principle of 
X-ray diffraction (after 


Richardson (op. cit.)) 
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provided the particles are large enough 
to be visible. Often, however, this is 
not the case when the crystals are 
poorly defined, and it then becomes 
necessary to use the electron micro- 
scope to make the individual crystals 
visible. The lower limit of visibility 
in the microscope is given as 0-2 
rT 10-* mm.). Where the particles 
are smaller it is necessary to use a 
different means of rendering them 
visible. This is given by a stream of 
electrons which can excite a fluores- 
cent screen. A small object placed in 
the path of the rays can thus be ren- 
dered visible by scattering the elec- 
trons as they pass through the sample. 
Direct magnifications of between 
3,000 and 15,000 are obtained with 
the electron microscope and by photo- 
graphic enlargement of the image this 
figure can be increased several times. 
By a special technique the shadow 
cast by the crystal when illuminated 
obliquely can be used to find its thick- 
ness The technique is a_ highly 
specialised one, and a good set of 
references covering this is given in 
R. E. Grim’s book (op. cit.). 

Electron microscopy has enabled 
the shapes to be seen and dimensions 
of some of the clay minerals to be 
measured. The apparatus is, how- 
ever, costly and the technique a 
specialised one. 
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Electron Diffraction 

The powder method of X-ray 
analysis was developed by P. Debye 
and P. Scherrer in Germany and A. W. 
Hull in the United States. It is a 
very valuable means of identifying 
ceramic products in which crystals are 
often not well developed. The finely- 
powdered material is irradiated with 
an X-ray beam of known wavelength. 
The specimen is usually rotated and 
reflects a series of X-ray beams in the 
form of cones from the crystals. 
These form a series of circles on flat 
photographic paper placed in front or 
behind the specimen and on develop- 
ing a series of black rings results. 
More usually the sensitive paper is 
placed round the specimen in the 
form of a cylinder and then the re- 
flected beams form arcs of circles 
(Fig. 6). Each crystalline substance 
will reflect the rays according to the 
arrangement of atoms in it, and thus 
the photographs obtained may be used 
to identify the substance present, just 
as identity photographs and _finger- 
prints are used. It is also possible to 
determine the group of crystal to 
which the individual belongs. 

X-ray crystallography has been of 
the greatest assistance in systematising 
the study of clay minerals. It has 
779 
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CERAMICS 


Thick Insulating Ceramic 
Coatings for Metal 


T= service life and efficiency of 

metal structures operating at elevated 
temperatures has been improved by the 
use of glassy ceramic coatings which 
retard the rate of oxidation of the metal. 
These coatings also provide a minor 
degree of thermal insulation for the 
underlying metal and are most efficient 
in this respect when used in conjunction 
with some method of cooling the metal 
structure, e.g., the use of ceramic coatings 
on cooled gas turbine stator or rotor 
blades. 

At the present time, the insulating 
effectiveness of crystalline ceramic coat 
ings is limited mainly by a maximum 
serviceable thickness of application ol 
20-25 mils. A requirement, therefore, 
exists for the development of a much 
thicker insulating coating which would be 
capable of reducing metal operating tem- 
perature by several hundred degrees. The 
development of such a coating would 
permit the use of non-strategic materials 
at significantly lower operating tempera- 
tures at which the metals would have 
better strength and oxidation resistance. 

Experiments have been made in the 
application of thick coatings to metals* 
and this article analyses the potentialities 
of such coatings and deals with a sug- 
gested method of coating application 
which appears to offer promise in pro- 
viding thermal insulation for metals at 
high temperatures 


Basic Considerations 

The fact that there does not exist at 
present a satisfactory thick refractory 1n- 
sulating coating capable of withstanding 
high temperature erosive exhaust gases 
is an indication of the difficulties which 
are encountered in attempting to apply 
great thickness of ceramic materials to 
metal. 

Adherent glass type coatings are pro- 
duced at temperatures of approximately 
1,500-2,000 F. depending upon the 
solution and viscosity characteristics of 
the glass and the rate of oxidation of the 
metal. Upon cooling, the differential 
contraction which occurs between the 
metal and glass, at temperatures below 
the strain point of glass, generally pro- 
duces compressive stresses in the coating 





*W. F. Zimmerman, W. J. Plankenhorn, 
D. W. Bennett, University of Illinois. 


counter-balanced by tensile 
forces concurrently generated within the 
metal structure These residual stresses 
if sufficiently high, may cause failure ot 
the coating by spalling. Coatings having 
excessively high residual compressive 
Stresses are generally less durable when 
applied in greater thicknesses, 1.e., they 
less readily assist mechanical impact 
flexure and thermal shock 

Insulating crystalline top coatings 
which are less glassy in nature than por 
celain enamels may exhibit shrinkage 
during initial firing and/or during opera 
tion at elevated temperatures Ihe 
development of shrinkage cracks leads to 
curling, flaking and general deterioration 
or the coating during the cooling cycle 
Here again this defect is less pronounced 
for thinner coatings. The coefficient of 
thermal expansion of this type of coating 
is also decreased at high temperatures 
by solution of the refractory constituent 
in the bonding glass, thus altering the fit 
of the coating to the metal 

Many of the problems outlined above 
have been minimised, to some extent, in 
the field of decorative porcelain enamels 
Research efforts have been directed 
toward the contrary objective of pro 
ducing thinner, though more opaque 
enamels. Coatings have been formulated 
which are more economical in production 
and which have improved impact resis 
tance, higher spall resistance, and better 
adherence. On the other hand, very little 
background of commercial experience is 
available in the technology of thick 
insulating ceramic coatings 

Experiments have been made. with 
extremely high firing coatings for Inconel 
in which the composition of the metal 
ceramic insulating coating varied from 
practically pure nickel at the metal inter 
face to 100 per cent. ceramic at the coat 
ing surface For a particular coating in 
which electrically fused MO was used, 
difficulty was encountered in obtaining a 
hard dense non-friable surface The 
addition of fluxing agents to the com 
position of the outer coating layer caused 
an excessive amount of firing shrinkage 

Another metal-ceramic coating which 
was tested experimentally in man\ 
applications consisted of nickel metal and 
magnesium oxide which were pre-sintered 
reground and then applied by flame 
spraying. The most effective thickness 
was reported as 0°025 in. The insulating 


which are 
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value of metal-ceramic coatings is, of 
course, adversely affected by increased 
metal content 

A porous silica insulating coating 
applied on the inside surface of a turbo- 
jet engine combustion chamber liner was 
found to erode badly when tested. The 
desirable characteristics of high porosity 
coatings (namely, low bulk density and 
low thermal conductivity) are partially 
offset by their generally lower strength 
and poor erosion resistance. Refractory 
wash coats have been used for the porous 
surface of insulating fire brick. These 
coatings prevent mechanical abuse and 
penetration of the brick by destructive 
elements in the fuel. The use of a similar 
treatment for porous insulating coatings 
offers a possibility of reducing flame 
erosion 

Crystalline insulating top coats applied 
base coat enamel on metal have 
been reported. Here again the maximum 
thickness appears to be 0°025 in At 
greater thicknesses of application severe 
flaking and spalling occurs on heating 
and is probably due to residual stress 
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concentrations produced by differential 
dimensional changes between the coating 
and the metal. A study of the effects of 
mill additions on the thermal expansion 
properties of top coats has indicated that 
the coefficient of thermal expansion of! 
diaspore top coatings will decrease if the 
bonding glass becomes fluid enough to 
dissolve some of the crystalline com- 
ponents. This phenomena is believed to 
be partly responsible for failure of top 
coats by flaking and spalling at elevated 
temperatures. The insulating effective- 
ness of these crystalline top coats has 
been determined. Less severe temperature 
gradients and metal operating tempera- 
tures from 50-100° F. lower than that of 
bare metal were noted for an experimen- 
tal combustion chamber | in. in dia. and 
6 in. long and coated on the inside only 
with maximum thickness of coatings (Fig 


», 
The following physical properties 
should be considered in outlining the 
physical characteristics required of a 
serviceable high-temperature insulating 
coating: 
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ages of diaspore as a mill addition 


Adherence 
Thermal insulation 
(a) Conductivity 
(b) Diffusivity 
(c) Emissivity 
Refractoriness 

. Thermal shock resistance 
Erosion resistance 

. Compressive strength 
Bulk density 


Adherence will depend on the method 
of attaching the refractory insulation to 
the metal and may be obtained in a num- 
ber of ways, such as, by mechanical 
attachment, by a flame sprayed metal 
bond, by conventional enamel adherence 
bond, or by other methods of obtaining a 
metal-ceramic seal. 

High thermal insulation and _ refrac- 
toriness are primary requisites. If a 
highly porous structure can be obtained 
the thermal insulation offered by a 
material of given thermal conductivity 
can be greatly increased. However, the 
softening point (or PCE) of the coating 
should be high enough to prevent further 
vitrification and shrinkage of the porous 
structure. 

Desirable thermal shock properties may 
well be obtained by the use of materials 
having low thermal expansion, such as 
aluminium titanate, but only after suc- 
cessfully solving the serious problem of 


obtaining adequate adherence between 
the metal and ceramic. 

Erosion resistance, strength and bulk 
density are interdependent For a given 
material, increased erosion resistance and 
strength require a body high in bulk den 
sity, while considerations for lighter 
weight and lower heat transfer prescribe 
a material of maximum porosity and 
lowest bulk density 

Due to the apparent conflict of some 
of the above requirements, they may 
only serve as guides in developing tech 
niques and compositions for thick insu 
lating coatings. A determination of a 
more exact relation among these various 
criteria must necessarily be based upon 
the test of coated components operated 
under actual service conditions 

Where an increase in the weight of a 
metal component operating at elevated 
temperatures is necessitated by the use of 
thick insulating coatings, design changes 
warranted by possible reduction in metal 
operating temperatures may permit some 
weight decrease in other areas. For these 
reasons, a high weight factor should not 
be allowed to rule out an otherwise 
promising coating during the early stages 
of its evaluation 


Scope of the Investigation 
The work described here was limited 
to exploratory experiments in the 
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preparation of thick insulating coatings 
unique either in composition or in tech 
nique of application Ihe preparation 
of the following types of coatings was 
attempted (each is discussed later) 

1. Graded Expansion Top Coats 

2. Rammed in Place Catings 

3. Dry Formed Coatings 

4. Enamel Bonded Porous 

Bodies 

Owing to the varied nature of the coat 
ing techniques and specimen shapes used 
it was not possible to make more than a 
qualitative correlation of the relative 
merits of each type of coating Long 
heat were performed only on the 
graded expansion top coats In those 
cases where combustion tubes were satis 
factorily coated with thick insulating 
coatings, they were evaluated in the 
simulated combustion chamber test stand 
rig 


Insulating 


tests 


TABLE 


Frit 


Rav 


frit 


Feldspar 


Potash Keystone 
Quartz 

Borax 

Soda Ash 

Soda Nitre 

Fluorspar 

Cobalt Oxide 

Nickel Oxide 
Manganese Dioxide 
Sodium Silicofluoride 
Zine Oxide 

Aluminium Hydrate 
Aloxite (AleOs) 
Calcium Carbonate 
Barium Carbonate 
Vanadium Pentoxide 
Barium Metaphosphate 


Metal Compositions 


Graded Expansion Top Coats 

The possibility was considered of using 
thermal shock resisting materials having 
a very low coefficient of thermal expan- 
sion. In applying thick top coats of this 
type it was felt that residual stress con 
centration could be minimised by apply 
ing successive lavers of top coats, the 
coefficients of expansion of which varied 
from nearly that of the metal to con 
siderably lower values at the coating sur 
face. Thermal expansion curves (obtained 
from interferometer data) are shown in 
Fig. for several glass bonded coatings 
containing frit No. 172 and various per 
centages of aluminium titanate, and in 
Fig. 3 for coatings containing frit No. 117 
and various percentages of diaspore. By 
application of these coatings in the 
order of increasing crystalline content a 
graded expansion coating may be 
obtained 


+ 


Formulations. 


Batch Weights 


Percent 
285 
51-1 
19-8 
96 
10-9 
4-6 
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TABLE 


Mill Batch Compositions (Parts by 
Coefficients (cm./cm C. by 


Weight) and Measured Thermal Expansio 
10°) of Graded Expansion Top Coats 
Coating 


No.’ 8 5~ ff 


100 


117-43 
Frit 80 
Yiaspore 20) 
X-Brand Clay 7 7 
Borax 0°75 
Water 45 


117-44 


x0 


117-45 
60 
4() 


117-46 


Cubical Expansion 
Coefficients 

100-3007 ¢ 

100-400 ° ¢ 

100-500° ¢ 


No dary 


1// 


Vii 


milled to a fineness of 4-6 
LOO gm. weighed sample 


1. Coatings 285-1 and 32 were gen 


slip 
milled to a fineness of O-1 


residue on a 200 mesh screen from a 
top coats which contained diaspore were 
on a 200 mesh sercen 

_ 

2. First grade diaspore (nominal composition 
cent. ALOs. 

3. Note decreasing expansion as frit is 


{1,05.H2O) containing 70 per 


replaced by dias pore 


Twenty-eight laminated coatings were 
formed, using unique combinations of the 
above compositions. The more promising 
of these were applied in heavier weights 
of application by increasing the dr 
weight pick-up of each individual coating 
slip from 65-110 and finally 140 gm. per 
sq. It Ihe thickness fired coatings 
was determined by micrometer measure 
ments of coated and uncoated specimens 
Long heat tests of 72 hours duration were 
conducted on each individual laminated 
coating at 1400° KF. and later, on the 
same specimens, at 1,600” I Ihe test 
consisted of placing the 2 in. by 4 in 
specimens in an Inconel rack 
inside an electric furnace at the test tem 


In preparing interferometer cones for 
the determination of the thermal expan 
sion curves it was noted that a 
content of less than 30 per cent. produced 
weak and friable pellets when heated at 
1,.650° F. for 10 min The thermal ex 
pansion curves for coatings containing 
various percentages of diaspore and 
aluminium titanate, a material having an 
extremely low coefficient of thermal 
expansion, were nearly identical for a 
glass content greater than 30 per cent. 
For this reason graded expansion top 
coats were compounded using diaspore 
rather than aluminium titanate, which 
required the expenditure of considerable 
time in its preparation. Composition ol 
all frits used are given in Table 1: perature; during the 72 hour test period 
those of the base and top coat mill the samples were withdrawn from. the 
batches are given in Table 2 furnace for a total of twenty-four 15 min 

Low carbon 16 gauge steel specimens periods 
2 in. by 4 in. were scaled for 3 min. at A. tabulated 
1,400° F. in an electric furnace to burn compositions in 
off any grease or oiland toprovide aneasily order of application of the top 
sandblasted surface. After being sand compositions, the dry weight pick-up for 
blasted the metal specimens were dipped — each successive layer, total fired thickness 
in base coating slip No. 285-1, set to pick coating and results of the hour 
up 40 gm. of dry slip per sq. ft. of sur long heat tests at 1,400° F. and later, on 
face area, and were then fired for 6 min the same specimens, at 1,600° I 
at 1.650° F. This base coat was approx! Several of the more promising graded 
mately 3 mil in thickness expansion top were applied over 

Each layer of the various top base coat No. 285-1 to the inside surtac« 
was applied to both sides of the of 24 in. dia. steel tubes. A dry weight 
coated samples by dipping, drying and pick-up of 110 gm. per sq. ft. for 
firing for 6 min. at 1,650° fF Variation lamination of top coat was used. Unusual 
was attempted in the order of application coating difficulties occurred in applying 


glass 


ol 


coated 


of all coating 
tne 


coat 


Summary 
lable 3 indicates 


ol 


coats 
coats 

hase 
each 


of the six basic coating compositions For exampl 
These compositions contained 10, 20, 30, 
40, 50 and 70 per cent. diaspore and 
possessed decreasing coefficients of ther 
mal expansion 


top coats to these surfaces 
the laminated coating consisting of 
cessive layers of top coats each contain 
ing respectively 70, 50, 30 and 10 per 
of diaspore (balance, No. 172 


Suc 


glass 


cent 
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frit) exhibited shrinkage and curling 
during firing of the essentially glassy 10 
per cent. diaspore coating which constitu- 
ted the outer layer. Other similar coat- 
ings developed either shrinkage cracks or 
a general flaked appearance. These 
defects were not apparent in the coating 
of flat 2 in. by 4 in. specimens. 

The tubes coated with the two most 
satisfactory coatings (total laminated 
thickness—-40 mi] and 50 mil respectively) 
were torch tested in the flame tube 
apparatus. Curves for time versus tem- 
perature of inner and outer surfaces are 
illustrated in Fig. 4. Similar curves are 
shown for an identical tube coated only 
with base coat for comparison purposes. 
Temperature measurements were made 
by chromel-alumel thermocouples spot- 
welded to the outer metal surface and 
cemented with alundum cement to the 
inner ceramic surface. Due to minor 
differences in the shape of specimen 
tubes, and eccentricities in aligning the 
specimen axis with the flame axis, it was 
impossible to produce equivalent inner 
surface temperatures 

However, temperature differentials of 
150-300 I which occurred between 
inner and outer surfaces of coated speci- 
mens, when compared with a temperature 
differential of almost 100° F. for a base 
coated specimen, provide an indication of 


the insulating effectiveness of the coat- 
ings. The coating 50 mil in thickness 
melted and tended to crawl and form 
beads. This coating was observed to have 
very fine hairline cracks prior to testing, 
which were undoubtedly associated with 
its failure. 

Crystalline insulating graded expansion 
top coats have been formulated and 
applied to low carbon steel over base 
coat No. 285-1. Although some flaking 
and spalling occurred immediately after 
firing, especially among the highly 
crystalline coatings applied at maximum 
thickness, it was possible successfully to 
apply coatings up to 80 mil in thickness 
on small flat specimens. It is interesting 
to note that adherent coatings were 
obtained when they were applied in 
increasing as well as decreasing order of 
thermal expansion. When applied to 
curved base coated sheet metal pieces the 
above top coats showed a tendency to 
shrink and pull away from the underlying 
coatings. [t is possible that closer regula 
tion of the thickness of application might 
tend to overcome this difficulty. 

A sharp difference could be noted in 
the results of long heat tests on graded 
expansion top coats tested at 1,400° F., 
which were practically unaffected as com- 
pared with those tested at 1,600° F. 
which showed considerable flaking and 


TABLE 3 


Summary Data on Graded Expansion Top Coats Applied on 1,020 Low Carbon 


Steel over 


Base Coat No. 285-1 


4. Coating slips set to pick up 65 gm./sq. ft. on a base coated steel plate. 


Sequence 

of per 
Diaspore 
per 


Coating 
in’ Terms 
cenit 
(remainder 
cent. frit). 


Total thickness 


Edges burned 


Inaffected 
Inaffected 
Jnaffected 


40 
40, 40 


naflected 


Black specked appearance 
Black specked appearance 
Burned edges, slag spots 
Burned edges, slag spots 
Light burn at edges 
Flaking in large areas 


Unaffected 


Light flaking 


Light flaking 


at edges 


at edges 


on 72 hr. long 
1.400-1,600° F. 


Remarks 
heat tests, 


(mil). 


Coating peeled back at 
edges 

Light burn at edges 

Light burn at edges 

Severe flaking, metal 
oxidised 

Severe flaking, metal 
oxidised 

Very light burn at edges 

Very light burn at edges 

Burned edges 

Flaking, metal oxidised 

No further change 

Coating gone, metal 
oxidised 

Coating flaked, black matt 
appearance 

Flaked and burned edges 


Some flaking, black matt 


appearance 
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58 Top coating spalled No further change 
75 O.K., light specking No further change 
11 Light burned edges Top coat gone, metal 
oxidised 
26 Flaking in one corner No further change 
54 Light Flaking Top coat gone on one side 
59 Light flaking Top coat gone on one side 
8 Brown discoloration Burned edges 
15 Brown discoloration Burned edges 
22 Slight darkening, light 
burn at edges No further change 
, 20, 30, 40 34 O.K.. few brown specks Flaking in one corner 
, 20, 30,40,40 67 Flaked off to base metal Metal oxidised 
. 20, 30,40, 40,40 66 Light chip on one corner Coating flaked off four 
corners, metal oxidised 


Coating slips set to pick up 110 gm.) sq. ft. on a@ base coated steel plate 


- 30. DD. 10 K. O.K 
Light burn at edges 
Moderate flaking in one 
cormel 
40 ] ; O.K 
. 40, 40 } Flaking on both — sides 
metal oxidised 
14 Light burn at edges Brown discoloration 
burned edges 
30 Light burn at edges Moderate burn at edges 
49 Very light burn Flaking at one end 
103' Complete spalling of No further change 
70 coating 
20 O.K Moderate flaking, both 
sides 
50 25 O.K Moderate flaking, both 
sides 
50. 34 Minor flaking All top coats flaked off 
| BO; " 60 O.K. All top coats flaked off 
, 70 24 O.K. M oderate flaking 
7} 33 Light flaking on one Moderate flaking 
corner 
. 7, 
: 20 13 Burned edges Coating darkened 
» 20: 30 23 Light burn No further change 
, 20, 30, 40 36 Light burn No further change 
. 20, 30,40,40 49 O.K. Flaking at one corner 
.20, 30,40,40,40 82 O.K. Flaking at corners 


. Coating slips set to pick up 140 gm./sq. ft. on a base coated steel plate 


19 O.K. Flaked area on one side 
hurned edges 

35 O.K. Very light burn at edges 

30 OX. Very light burn at edges 

65 O.K Light flaking and burned at 
edges 

37 O.K Flaked corner 

2 ot Flaked along one edge 

15 Light burn at edges Badly oxidised edges 

26 Light burn at edges Badly oxidised edges 

, 30 48 Edges slightly darkened Flaking at edges 
30, 40 47 O.K. Edges slightly darkened 

30 Light burn at edges Burned edgcs, coating 
blistered 

49 O.K. Very light burned edges 

20 Minor flaking All coating flaked off 

38 Coating flaked off one All coating flaked off 


These coatings exhibited spalling or flaking immediately following the 
firing of the top coat and were not tested 
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oxidation 
thermal! 


(see Table 3) The effect of 
spalling in producing coating 
failure should not be overlooked: how 
ever, it appeared that an appreciable 
portion of top coat failure was caused 
by absorption of the base coat into the 
top coat and oxidation of the metal 
surface This is especially true for the 
porous high diaspore coatings When 
this occurred, differential thermal expan 
sion between metal and ceramic 
apparently provided the stress necessary 
to cause flaking 

On the basis of these and many pre 
vious high temperature tests on top 
coated specimens, the desirability of 
reducing the metal operating temperature 
below 1,400° F. was emphasised. Unfor 
tunately, soak-type long heat tests in 
which the base metal and ceramic coating 
eventually reach the same equilibrium 
temperature, do not completely evaluate 
the effectiveness of thick insulating coat- 
ings. In this type of test no provision 1s 
possible for determining the effect of the 
coating in reducing metal operating tem- 
peratures to the level at which adequate 
metal oxidation resistance can be pro 
vided by the base coat. From the results 
of flame tube tests on graded expansion 
insulating coatings it would appear that 
a sufficient reduction in metal operating 
temperatures might be possible’ with 
present or improved-type coatings sub 
stantially to remove the possibility of 
top coat flaking 


Rammed in Place Coatings 

Rammed in place coatings were inves- 
tigated in an attempt to form a ceramic 
material # in. or more in thickness which 
would adhere to a metal structure. For 
convenience in forming and testing, low 
carbon steel tubes 24 in. in dia. and 7 in 
long, coated on the inside with 3 mil of 
coat No. 285-1, were used as the 
supporting structure” lor the ceramic 
material A wooden mandrel 7 in. in 
length and tapering in dia. from 1% in. at 
one end to 14 in. at the other was centred 
within the steel tube. This mandrel 
served as a core, about which the coating 
materials were rammed by hand, using a 
; in. dia. tamping rod and hammer. All 
compositions contained an added eight 


base 


parts per 100 of Resinox,” a thermo- 
setting organic binder. Each assembly 
after being prepared by the method des- 
cribed, was placed in an electric oven at 
450° F. for a period of two hours. 

The composition containing aluminium 
titanate and Resinox was tested as a 
combustion chamber on the gas torch 
test stand. During the 20 min. test period 
all the Resinox bonding agent burned 
out; however, no erosion occurred. The 
inner surface of the aluminium titanate 
was Slightly reduced as shown by a bluish 
discoloration indicating the presence of 
an oxygen deficient form of titania. 
Chromel-alumel thermocouples were 
properly placed to obtain the tempera- 
tures of the metal surface and inner com- 
bustion surface The time-temperature 
curves for this 20 min. run are shown in 
Fig. 5. They indicate a total tempera- 
ture drop of 1,050° F. with a maximum 
inner surface temperature of 2,100° F 
After cooling this assembly it was noticed 
that the aluminium titanate insulation 
was soft and friable. The inclusion ol 
20 per cent. of No. 172 top coat bonding 
glass in the above composition served to 
form a satisfactory bond but caused an 
undesirable firing shrinkage to occur 
during a 15 min. test. 

Experiments with rammed type coat- 
ings have indicated the greater insulating 
effect which are possible with ceramic 
coatings approximately 4 in. in thickness. 
Ihe requirement for the development of 
a proper bond within the ceramic insula- 
ting material is emphasised by the con- 
tinued shrinkage of unfired glass bonded 
materials of the type investigated. For 
thicker coatings the problem of firing 
shrinkage 1s more severe since the greater 
ambunt of thermal insulation provided by 
these coatings retards the flow of heat 
and produces higher equilibrium tem- 
peratures at the inner combustion sur 
face. This in turn necessitates a more 
refractory bonding phase. 

A significant increase in weight corres 
ponding to approximately 4} Ib, per sq. 
ft. of flat surface is entailed in the use 
of dense thick insulating coatings such as 





*A product of Monsanto Chemical Co 





(Top) Fig. 4 


Inner and outer surface temperatures for 24 in 


=e 


diameter steel 


cylinders coated with composite diaspore containing graded expansion top coats 
applied over base coat No. 285-1. Cylinders were heated internally by a gas-air flame 


(Centre) Fig. 5 


Time-temperature curves for inner and outer surfaces of 2} in 


diameter gas-air combustion tube featuring } in. thick rammed aluminium titanate- 
Resinox coating 


(Bottom) Fig. 6 
diameter gas-air combustion chamber. 


Time-temperature curves for inner and outer surfaces of a 44 in 
The chamber consists of a glazed insulating 


tile bonded to the inside of the metal shell with an enamel type glass 
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the aluminium titanate-Resinox composi- 
tion discussed above. Consequently, for 
those applications in which weight con- 
siderations are of paramount importance 
the development of light weight. high 
porosity insulating materials may be 
required 


Dry Formed Coatings 

Thick diaspore coatings bonded by 
No. 172 bonding glass frit were formed 
in a manner somewhat similar to that 
employed in preparing the rammed coat 
ings. A lighter weight coating having a 
large degree of porosity was desired 

Low carbon steel tubes 24 in. in dia 
and about 24 in. in height were coated 
throughout with 3 mil, fired thickness, of 
base coat No. 285-1 Coating — slip 
1104M-1* was applied without firing to 
the inner surface of the tube. The tubes 
were then set upright on a rectangular 
piece of 16 gauge stainless steel. Paper 
Sleeves approximately 1} in. in dia. and 
24 in. long were prepared and placed on 
the steel sheet inside of each tube and 
concentric with it. The centre of the 
paper sleeve was filled with coarse blast- 
ing sand: the annulus between the paper 
sleeve and the coated steel tube was 
filled with the pre-mixed dry loose coat- 
ing materials, which consisted of mixtures 
of 55-75 per cent. diaspore and 45-25 per 
cent. frit No. 172. These specimens were 
fired on the stainless steel sheet in an 
electric furnace for 10 min. at 165° F. 
Upon cooling, the blasting sand was 
poured from the inside of the coated 
tube 

Dry formed coatings prepared in the 
above manner and composed of various 
percentages of diaspore and bonding glass 
were much lighter in weight and more 
porous than the rammed type coatings, 
but they were weak and friable. Com- 
positions with the higher percentages ol 
bonding glass had greater strength but 
also. exhibited more severe’ shrinkage 
cracks than the materials having a less 
glass content. In areas where the ceating 
was mechanically removed, satisfactory 
adherence of the coating material to the 
base metal was observed. 

The preparation of this type of coating 
further indicates the requirement for the 
development of a more refractory coating 
bond not subject to firing shrinkage 


Enamel Bonded Porous Insulating 
Bodies 

The possibility was investigated of 
forming a thick insulating coating from 
a refractory, prefired, insulating body of 
high porosity and low weight cemented 
to the metal structure by a fired glass 
bond. K30+ insulating brick was choscn 
as the insulating body because of its 
light weight, low thermal conductivity 
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and treedom from firing shrinkage at tem- 
peratures up to 2,800° F. or higher. A 
cone 13 raw matt glaze was used to 
seal the porous surfaces of the insulating 


brick. This glaze had the following 
composition : 

Material Per cent. 
Whiting 16°3 
Raw Kaolin 4-2 
Calcined Kaolin 47°3 
Flint 32°4 


A ground coat enamel maturing at 
135° F. was utilised to cement the glazed 
insulating body to the base coated metal 
structure. It was felt that the lower 
softening point of this bonding glass 
would reduce the interfacial stress con- 
centrations caused by the differential con- 
traction of the metal and ceramic 
following the cementing operation. 

Using the materials and technique 
briefly described above, an experimental 
ceramic lined combustion chamber liner 
was constructed trom a low carbon steel 
tube 44 in. in dia. and 12 in. long, using 
glazed porous tile fashioned with 3 mil 
of refractory base coat No. 32-22 (see 
Table 1) using normal coating techniques. 
Insulating tile pieces 2 in. by 24 in. were 
cut from K30 brick and abraded along 
one face to provide a curved surface 
which would permit continuous contact 
with the metal when the tile was moun- 
ted in the cylinder. Thirty tile pieces 
were thus prepared. The cone 13 raw 
glaze was applied to provide an adherent, 
continuous surface approximately #5 In. 
in thickness when fired to 2,300° F. A 
dewatered enamel slip containing frit No. 
1104M was used as a mortar to cement 
the glazed tile in place around the interior 
of the 44 in. dia. tube. After all 
moisture had been removed by drying, 
the combustion tube was placed on end 
on a Stainless steel sheet metal platform 
and the interior of the tube was filled 
with blasting sand to prevent movement 
of the insulating tile. This assembly 
was charged into an electric furnace at 
1.650° F. and fired for 15 min. During 
firing the evolution of gases from the 
enamel caused the tile pieces to separate 
slightly and thereby reduce the insulating 
effectiveness of the assembly. Upon 
cooling, the blasting sand was removed 
from the centre of the combustion cham- 
ber and the enlarged spaces at the tile 





femperature enamel ground coat 
and prepared using 


*Low 
maturing at 1,350° F 
frit 1104-M. 


+ An insulating refractory produced by 
Babcock and Wilcox Ltd. 








joints were patched using raw glaze slip. 

Chromel-alumel thermocouples were 
attached to inner and outer surfaces of 
the combustion chamber which was then 
subjected to a gas-air flame test in which 
no auxiliary air was used to cool the 
metal surface. Time-temperature curves 
for inner and outer surfaces are shown in 
Fig. 6. The test was terminated after a 
run of 18 min. when hot spots appeared 
on the metal surface at two points 
beneath which enlarged tile joints had 
developed during the preparation of the 
combustion chamber. A maximum inner 
surface temperature of 2,350° F. was 
reached; after 16 min. of operation the 
outer shell temperature rose rapidly from 
750° F. to approximately 1,050° F., at 
which time hot spots were first observed. 
When the insulating tiles were mechani- 
cally removed good adherence was noted 
between tile and meta! except for those 
places where overheating of the metal 
shell occurred. 

The application of porous insulating 
tile to metal through the use of enamel 
type bonding glasses offers a promising 
method of substantially reducing the 
operating temperature of sheet metal 
structures serving as hot exhaust com- 
ponents. This reduction in temperature 
further serves to prevent the oxidation of 
the underlying metal. A decided advan- 
tage of this technique of application is 
the stability of the insulating material 
which is free from firing shrinkage and 


which may be bonded by a more refrac- 
tory bond than the conventional type of 
insulating top coat. 


Further development is required in 
order to prepare serviceable structural 
components by this technique. This 
might entail the design of interlocking 
tile or the fabrication of monolithic 
structures, and the improvement of firing 
methods in order to prevent overheating 
of the metal shell by heat losses between 
adjacent tile pieces. The preparation and 
simulated service test of structural com- 
ponents protected in the above manner 
is necessary in order to determine the 
insulating effectiveness, thermal shock 
resistance, erosion resistance and other 
properties of the coated member which 
depend, in a large measure, upon the 
conditions under which it is to be used. 


Summary 

Several methods have been investigated 
for the application of thick insulating 
coatings to metal. Through the use of 
graded expansion laminated top coats 
the maximum thickness of conventional 
glass bonded insulating coatings has been 
increased from about 25 mil to over 80 
mil for rectangular 2 in. by 4 in. sheet 
metal specimens. However, difficulty was 
encountered in applying coatings greater 
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than 40 mii in thickness on curved 
specimens. The long heat characteristics 
of thick, graded expansion coatings com 
pletely immersed in a high temperature 
medium are generally comparable to 
those of the thinner glass bonded top 
coats. In these tests coating deteriora 
tion, which may be caused by absorption 
of the base coat into the top. coat 
followed by metal oxidation, takes place 
more readily at 1,600 fF. than at 
14007 F. This phenomenon indicates 
the feasibility of improving coating 
durability by lowering metal operating 
temperatures through the use of thicker 
coatings of the graded expansion type 

Similar glass bonded crystalline insula 
ting materials prepared by ramming ot 
dry forming in thickness of approximately 
2 in. were observed to possess excessive 
firing shrinkage during hot gas tests 
This shrinkage caused wide cracks to 
form through the entire coating thickness 
However, good adherence was obtained 
for these coatings by the use of bonding 
glass coating slips between the metal and 
the insulating coating. Indications 
that substantial temperature reductions 
would be possible by the use of coatings 

$ in. in thickness, although the resul 
tant weight would = require 
consideration 

The coating technique 
attachment to metals of pre-fired thick 
insulating materials of high porosity 
offers, perhaps, the greatest promise of 
meeting the requirements for light weight 
insulation and dimensional stability at 
high temperatures. Further development 
and refinement of this coating operation 
is indicated. These steps are required to 
produce — serviceable test components 
featuring thick insulating components 


1. The preparation of light weight 
thermal shock resistant bodies 
The development of body 
finishes to erosion 
The study of suitable techniques for 
bonding materials of low thermal 
expansion to metals 
A certain weight increase for present 
structural components would be, 
course, a consequence of the use of thick 
insulating components However, this 
weight increase might be offset by the 
possibility of higher operating tempera 
tures and greater efficiencies or the use of 
less critical materials of construction 
Additional advantages might be en 
tailed in the wider field of redesign pos 
sibilities which might be afforded by the 
use of thick coatings. Overall weight 
reduction and simplification of construc 
tion might reasonably be expected 
An immediate requirement appears to 
be the evaluation of these thick insulating 
coatings in high temperature parts 
operating under service conditions 
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Industrial Electronics 


Recent International Convention 


\ ORE than 300 delegates from many 
4 parts of the world and representing 
nine industries met to discuss industrial 
electronics at a Convention held at 
Oxford from &th July to 12th July 

Among the industries represented were 
the aircraft, motor, rubber, oil, iron and 
steel, glass and instrument manufac- 
turing, the film industry and electricity 
supply. Countries sending representa- 
tives included the U.S.A., Canada, 
France, Holland, Australia, India, Pakis- 
tan and Eire. 

[hirty-eight papers were discussed, all 
of them dealing with the application of 
electronics to industry. Among the sub- 
jects covered were computors for office 
and _ factory, ultrasonics, industrial 
X-rays, nucleonic instruments, gauge 
transducers, engine testing and machinery 
control 

Certain papers presented at the Con- 
vention are of some interest to ceramists. 
A summary of these is given below. 


Industrial Applications of X-rays and 
Sonics 


of Ultrasonic Gauging, b, 
Savage 

described a 
thickness 


A Method 
F. M 
This paper 
measuring wall 
although only one surface is accessible. 
A variable frequency oscillator is em- 
ployed and standing waves are set up 
between the transducer and the reflecting 
surface. At the resonant frequency and 
its harmonics the oscillator anode current 
and the measurement of the 
interval between these peaks 
thickness to be calculated. 


method of 
accurately 


increases 
frequency 
enables the 


Improved Techniques in Ultrasonic Flaw 
Detection —G. Bradfield 

Ihe use of barium titanate crystals 
with backing and with monitoring crystals 
ingoing signal for flaw 
detection was discussed The use of 
laminated wedge mode changers and 
steerable beam systems of ferro-electric 
materials were described. 


to assess the 


Electronic Sensing Devices 


Optical Transducers and Some Industrial 
Applications, by J. A. Sargrove. 
After a brief survey of the principles 
and characteristics of photocells and 
electron multipliers, the advantages of 
various optical arrangements for different 
applications were considered. Sharp focus 


light spot transducers for reflectometers 
and light scatter transducers for nephelo- 
metric determinations were described. 
Reference to suitable transducers for par- 
ticle detection in liquids, goniometric 
applications such as high-speed weighing, 
line following and edge alignment equip- 
ments, was made. 


Piezo-Electric Vibration Pick-Ups, by S. 
Kelly. 

Ihe paper dealt with the development 
and use of displacement pick-ups and 
accelerometers using Rochelle Salt and 
barium titanate. By suitable design the 
units can be produced with constant sen- 
sitivity from | c/s to better than 20 kc/s, 
the law being either constant amplitude, 
constant velocity or constant acceleration. 
Typical examples are: (a) barium titanate 
accelerometer-sensitivity 20 mv/g from 
5 c/s to 12 kc/s; (b) Rochelle Salt vibra- 
tion pick-up-—-equal output voltage | c/s 
to 600 c/s for constant displacement. 
Details of machining networks to ancil- 
lary equipment were given although 
special amplifier design was not dealt 
with. 


Wire Strain Gauge Transducers for the 
Measurement of Pressure, Force, 
Displacement and Acceleration, by 
J. L. Thompson. 

The theory of operation and the con- 
struction of resistance wire strain gauges 
for the measurement of pressure, vibra 
tion, acceleration, force and torque were 
discussed. The special applications of 
unbonded gauges were considered. Prac- 
tical details were given of strain gauge 
technique and special reference was 
made to methods of fixing gauges to the 
structures under examination. 





British Titan Products Co. Ltd. A 
very well produced and_ informative 
booklet on Titanium Oxide in Vitreous 
Enamels (B.T.P. Publication No. 24) has 
just been published by British Titan Pro- 
ducts. It is hoped to review this booklet 
in more detail in the near future. 


Cadmium Colours..-R. S. Colour 
Works Ltd. have published a _ technical 
leaflet giving the methods of manufacture, 
general data, tests, and applications of 
cadmium sulphide: also “liquid bright 
gold” used in the ceramic industry. 
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Pottery 


and Porcelain 
in Louvre 
Exhibition 


i proof were needed of the place 

occupied by pottery and porcelain 
among the decorative and fine arts, it 
would be found in the remarkable 
exhibition of artistic masterpieces 
which is being held until October in 
the Pavillon de Marsan of the Louvre 
Museum in Paris. 

Of the 547 exhibits which include 
all kinds of objéts d’art, nearly 150 
are of pottery and porcelain. These 
exhibits have been drawn from a 
number of countries under the auspices 
of the International Confederation of 
Dealers in Works of Art who in co- 
operation with the Central Union of 
French Decorative Arts have staged 


(¢ 1. Loo et Cre 


Chinese Statuette over |,000 years old 


this display of precious masterpieces 

The earliest example of ceramic art 
is a Greek terra-cotta dating from 
c. 2400 B.c. in the form of the god- 
dess Chypriote. The majority of pieces 
exhibited, however, are of compara 
tively recent times though the exhibi- 
tion covers a period of well over 4,000 
years. 

Early Far Eastern work shown 
includes pieces from the Han epoch, 
210 B.c. to A.D. 90, represented by a 
series of enamelled pots of iris green, 
and by a horse statuette, and from 
the T’ang period, a.D. 618 to 906, 
represented by a camel statuette and a 
figurine of a woman 

The Chinese porcelains are from the 
Ming, Kang-Hi, Yung-Tching, and 
Kien Long periods which flourished 
between the years A.D. 1386 and 1796 
Among these is a Ming squatting 
figure of the goddess Kouan-Yin in 
biscuit with the divinity enveloped in 
a purple enamelled mantle edged with 
turquoise blue. 

The Middle East is represented by 
fifteenth-century Damascan and Per 
sian art. One of the most striking 
pieces in the collection is a large Per 
sian polychrome ball from a mosque 
in Brousse The lower half is in 
undecorated white; the upper half 
being a fine example of Rhodes 
decoration with medallions formed of 


Terra-cotta of Greek 
Goddess from 
about 2400 B.C 
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LEFT HAND PAGE. 


Top left: XVth-century majolica vase from 
Faenza, Italy (Brimo de Laroussilhe, Paris); 
Top right: Black vase from Kang-Hi 
dynasty, China (C. T. Loo et Cie., Paris); 
Centre left: XVth-century Persian poly- 
chrome earthenware ball (Vandermeersch, 
Paris); Centre right: Sevres porcelain 
breakfast set made for the Emperor 
Napoleon | in 1813 (Altenloh, Brussels); 
Bottom left: Pair of Dresden statuettes 
about 15 inches high (Vandermeersch, Paris); 
Bottom right: Deep basin from Manises 
of the Spanish Moor period (Brimo de 
Laroussilhe, Paris) 


THIS PAGE. 


Top: One of a pair of early X!Xth-century 
vases from Belgium, showing the city hall 
of Brussels (Le Brun, Brussels); Centre: 
Delft plate in Chinese style (Joseph M. 
Mopurgo, Amsterdam); Bottom: Pair of 
XVillth-century English candelabra from 
Chelsea (Delomosne & Sons, London) 
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LouvRE EXHIBITION 


(Continued from page 219) 


branches and leaves falling gracefully 
from a rosace in the middle of the 
globe's pole. Inside the cover the 
flowers are in brilliant shades of green 
and red. The basic colour of the globe 
is a rich lapis-lazuli blue. The handle 
is a twisted thick thong of wool in 
assorted colours. 

Ihe Spanish Moorish period is 
represented by a stylised floral basin 
with metallic lights from the “gilded 
porcelain” work of the fourteenth 
century from Malaga. 

l‘'alian) = miayjolica 
Caffagiolo, Faenza, Castel Durante, 
Deruta and Sienna is exhibited, the 
oldest piece being from Florence—a 
mid-fifteenth-century vase with 
handles. It is decorated with a thick 
blue-black ornamentation and strokes 
of manganese violet, with scattered 
oak leaves and a large heraldic lion 
on each side. 

German pottery and _ porcelain 
covers the eighteenth-century “Haus- 
malerie’’ work where the = artisans 
decorated the pieces in their own 
homes, and also the Saxon porcelain 
of which many specimens’ were 
exhibited, including birds of prey 
beautifully made for King Augustus 
the Strong 

French pottery exhibits came from 
most of the important centres of the 
industry, such as Rouen, Saint-Por- 
chaire, Lille. Strasbourg, Sceaux and 
Marseilles. French porcelain is repre- 


from Florence, 


sented by Mennecy, Vincennes and, 
of course, by Sevres. The latter centre 
has provided some of the exhibitions 
most exquisite treasures. The break- 
fast set ordered by Napoleon for 
Josephine de Beauharnais is of a rare 
beauty, and there is also a very fine 
service made for Catherine II of 
Russia who ordered it in 1778 for her 
personal use. 

From Belgium come two large vases 
by M. J. Jacquet which are among the 
most handsome in the exhibition. 

Delft provides five pieces, several 
with decorations after the “chinois- 
eries’ which had such a vogue in 
Europe. 

Chelsea china, the only representa- 
tive English exhibit, provided a pair 
of candelabra dating from about 1765 
portraying two couples in hunting 
costume among a mass of beautifully 
formed multi-coloured flowers. 

Ihe Austrian porcelain from Vienna 
shows further the Chinese influence. 

An entirely different style is that 
provided by the South American pot- 
tery, chiefly from Peru and Mexico, 
the latter in part from the pre- 
Columban period. 

Ihe fact that these treasures have 
been loaned by leading art galleries 
and antique dealers of the various 
countries belonging to the Interna- 
tional Confederation of Dealers in 
Works of Art, viz., Austria, Belgium, 
France, Great Britain, Holland, Italy 
and the United States, means that all 
the pieces exhibited are in fact on sale 
somewhere in the world. 





MINERALS AND THEIR IDENTIFI- 
(Continued from page 206) 


CLAY 
CATION 


anauxite and halloysite 
more silica and water 
respectively than pure kaolin have 
similar X-ray patterns They are 
therefore grouped under the kaolinite 
type of minerals. Nacrite and dickite 
are placed in the same group. 
Similarities in the X-ray patterns 
have also led to the classification of 
saponite, beidellite and  nontronite 
with montmorillonite, as the mont- 
morillonite group of clay minerals. 
The illite group includes clays giving 
similar patterns to the micas. Further 
details and a good bibliography on 
the application of X-rays to ceramics 


shown. that 


which contain 





will be found in an article by H. M. 


Richardson in “Ceramics—A Sym- 
posium,” published by the British 
Ceramic Society (Stoke - on - Trent, 
1953). 

In the limits of a small article it is 
difficult to do more than present an 
outline. The subject, moreover, pre- 
sents such technical difficulties that it 
is difficult to put down in simple 
language. It is hoped, however, that 
this article will indicate to the average 
ceramist, unskilled in these special 
techniques, the outline of the methods 
employed to distinguish and classify 
the clay minerals. Those requiring 
fuller information are recommended 
to study the works quoted in the text. 





NEW and highly successful exhibi- 
tion designed to encourage and 
show means of improving productivity 
was held at the National Hall, 
Olympia, from 7th July to 14th July. 
Ihe exhibition was sponsored by the 
Institution of Production Engineers, 
and was held under the patronage of 
H.R.H. the Duke of Edinburgh. 

In the catalogue, an article explain- 
ing the purpose of the exhibition says 
well that sheer physical effort can dis- 
guise low productivity, and achieve a 
high level of production; lavish use of 
power will do the same; inventive 
genius can create products so unique 
that the efficiency of the processes 
which produce them becomes com- 
paratively unimportant; high produc- 
tivity relates to the skill and 
imagination with which these elements 
are used to get the maximum produc- 
tion from the available resources. Its 
importance grows as power, machinery, 
and technology become commonplace 
amongst the nations of the world, and 
our comparative standard of living 
depends increasingly on the skill with 
which they are used. 

The basis of productivity, as of 
production, is research. Beginning 
with the exhibit of the Department of 
Scientific and Industrial Research on 
the central avenue, the exhibition aims 
to tell a graphic story of the research 
and development which stands behind 
British industry; how’ by closer 
co-operation, closer understanding be- 
tween researchers and those respon- 
sible for production, greater results 
can be achieved; how the time lag 
between discovery and production can 
be reduced; how research can be used 
to bring new economy to established 
processes. It is supported by a range 
of research institutions in a wide field 
of industries 

Wider understanding, and wholesale 
adoption, of the principles of stan- 
dardisation could by itself lift British 
industry to a auite new level of nro- 
ductivity overnight. Correctly applied 
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Production Exhibition—1954 


A New Venture 


they do not impose uniformity on the 
individual, but are sure road to 
lower costs and higher productivity 
The British Standards Institution 
exhibit showed the application of 
these principles to a wide variety of 
industries. 

One side of the hall demonstrated 
the human element in productivity 
and to methods and processes which 
contribute to higher productivity, pro- 
duction engineering, work — study, 
industrial finishing, precision casting, 
instrumentation, weighing and mea 
suring equipment, induction heating, 
scientific instruments, industrial refri 
geration, etc. The range was wide, but 
they all had one characteristic in 
common, their contribution was not 
only to an improved quality of pro 
duct, but to greater efliciency in the 
production process. On the other side 
of the hall were services—-electrical 
development, production control, lub 
rication, high-speed cinematography, 
X-ray examination of metals, develop 
ments in metals and materials, stands 
showing the correct of lighting 
and colour, and part of a complete 
production line showing contrast be 
tween old and new aids to production 
limely information ts the lifeblood of 
rising productivity, and the resources 
of the trade and _ technical press 
were displayed. 

Among the stands 
were of particular interest 


a 


use 


the following 


Ministry of Fuel and Power, / hamies 
House South, Millbank, London, S.W.A\ 
Tel.: ABBey 7000 

The Ministry of Fuel and 
exhibited means developed in recent 
years to improve the fuel efficiency in 
industry. 

In the promotion of fuel efficiency 
the Ministry until recently, among 
other services, provided direct tech 
nical advice to the industrialist initially 
by means of individual visits from 
experienced fuel engineers but increa 
singly by the use, in the factory 


Power 
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involved, of a wide range of metering 
and recording instruments. Operated 
by a team of engineers this instru- 
mentation provides detailed informa- 
tion capable of yielding on analysis a 
complete heat and power balance for 
the whole factory. Such surveys have 
given valuable results in revealing 
immediate possibilities of increasing 
economy and efficiency which are 
generally associated with higher 
productivity. They also provide basic 
information for forward long-term 
planning. The necessary equipment 
flow meters, multi-paint recorders, 
gauges, special fittings of one kind and 
another—-have, to secure mobility, 
been housed and transported in suit- 
ably adapted and fitted vans, one of 
which with all its contents will be on 
exhibition. This service to industry, 
among others, has now been taken 
over from the Ministry by the newly 
constituted National Industrial Fuel 
Efficiency Service, which aims to con- 
tinue and expand this work. 


Sondes Place Research Institute, 
(Mactaggart & Evans Ltd.), Dorking, 
Surrey. Tel.: Dorking 3265/6. 

Sondes Place Research Institute, 


Dorking, is a consultant organisation 


which undertakes industrial research 
and development on_ behalf of 
individual firms in a very wide range 
of industries. 

The Institute, as it now stands, is 
composed of fifteen separate labora- 
tories besides stores, offices, dark 
room, drawing office, library, semi- 
scale plant buildings with 2,500 sq. ft. 
of floor space, and engineering work- 
shops with about half that area. The 
laboratories can broadly be divided 
into two classes. Firstly, there are 
the research and development depart- 
ments, such as the Main Chemical 
Laboratory and the Physical, Constant 
Temperature, High Temperature and 
Bench Scale Laboratories. Secondly, 
there are the service departments, 
such as the Analytical Laboratory and 
the Physical Testing and Cement Test 
Laboratories, which carry Out analysis 
and testing for the rest of the organisa- 
tion. The Dark Room, the X-ray 
Analysis Laboratory, the Drawing 
Office and the Plant Buildings and 
Workshops act both as service and 
research departments. In the last three, 
for example, the Institute not only 


designs and manufactures much of its 
own apparatus, but also constructs 
semi- and full-scale prototype plant 
and machinery for its clients. The 
Information Service, in conjunction 
with the Library, supplies the biblio- 
graphical needs of the Institute’s staff 
and also conducts market surveys and 
a postal technical abstracting service 
for clients. 


Remington Rand Ltd., Common- 
wealth House, 1-19 New Oxford 
Street, London, W.C.\. Tel.: CHAn- 
cery 8888. 

Industrial evolution becomes increa- 
singly dependent upon efficient 
techniques of production control. 
Remington Rand, recognising the 
urgency of production problems, have 
provided without fee or obligation, 
an unrivalled systems advisory service, 
backed by a comprehensive range of 
equipment specifically designed as 
production aids. These include: “Kar- 
dex,” which brings order and control 
to production, from design to final 
assembly; “Graphdex,”’ charts and 
planners which control the movement 
of material in production and express 
visually the immediate and forward 
load on machines; “Sched-U-Graph,” 
which is extensively used for machine 
loading, but has far wider applications. 


Scientific Instrument Manufacturers’ 
Association of Great Britain Ltd. 
20 Queen Anne Street, London, W.\. 
Tel.: LANgham 4251/2. 

Among the member firms of the 
Association exhibiting instruments for 
increasing production and improving 
the efficiency of factory operation was 
C. F. Casella & Co. Ltd., London, 
W.1, who showed instruments for 
indicating and recording air tempera- 
ture, humidity, dew point and frost 
point, as well as air flow and pressure. 


Institution of Personnel Manage- 
ment, Management House, 8 Hill 
Street, London, W.1. Tel.: GROs- 
venor 6000. 

This exhibit illustrated personnel 
management's contribution to better 
industrial relations and thus to in- 
creased productivity. Productivity de- 
pends upon the collective contribution 
of all grades of workers, and person- 
nel management aims at the best and 
fullest use of their capacities, which 
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Casella Thermo-Hy- 
grograph, for making 
continuous records 
of temperature and 
humidity. A bi- 
metallic strip reacts 
to temperature 
changes; a_ specially 
prepared bundle of 
human hair to changes 
in humidity 


ee ey 


can only be achieved if their well-being 
and co-operation at work is ensured. 

The exhibit also described some of 
the Institute of Personnel Manage- 
ment’s activities through which it 
seeks to achieve its aim of furthering 
the development of personnel manage- 
ment, such as information. services, 
training courses, meetings, conferences 


and publications. 


Fisher & Ludlow Ltd., Bordesley 
Works, Birmingham 12. Tel.: Victoria 
ZoTk> 

The aim of the stand was to give a 
general picture of the various methods 
of material handling as a means to 
increased productivity. 

The Pallet Selection Chart showed 
ten basic pallet types plotted against 
eight Material Groups, so that it was 
possible to see at a glance the correct 
type of pallet for the selected material, 
or, conversely, which 
materials can be handled on_ the 
selected type of pallet. 

The “Flowstack” Pallet Manual can 
be obtained from the manufacturers. 

The “Flowlink”  unit-construction 
overhead chain conveyor with pressed 
steel track, all bends, both horizontal 
and vertical, press made and inter- 
changeable and the “Flowline” unit- 
construction belt conveyor system for 
transporting, processing, assembling 
and packing with standard range belt 
widths 12 in., 18 in., 24 in. and 30 in 
ind capacities up to 6,000 Ib. load per 
conveyor were also exhibited 
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Tho British Electrical Development 
Association, 2 Savoy Hill, London, 
Wa 2: Tel. If M ple Bar 9434 

Ihe theme of the Association's 
stand was the vital part played by 
electricity in the field of industrial 
engineering. Industrial engineering is 
a subject which is ever growing in 
importance, and whereas all branches 
cannot be displayed, more 
important fields for the study are 
illustrated 

Production design demon 
strated by a product which has been 
redesigned because of the application 
of a new process, such as high fre 
quency induction heating. The effect 
of this change of reper 
cussions on_ plant and the 
human factors 

Industrial lighting is a field which 
always well repays study; a light 
meter, lamps, and photographs of 
good installations were shown 


some 
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design has 
layout 


Holland & Hannen and Cubitts Ltd., 
Psychromatics Section, 258 Gray's Inn 
Road, London W.C.1 Tel IER 
minus 3388 

Head office | 
London, S.W.\ 

Ihe more scientific approach to the 
lighting and 
interiors and equipment in the interests 
of higher occupational efficiency was 
the subject of this exhibit. Under the 
registered name of Psychromatics the 
Cubitt organisation 
specialist 


Oueen Anne Grate 


decoration of factory 


operates i 


service for the design and 
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installation — of 
embodying the 
technique. 

The exhibit, in the form of a 
pictorial display, illustrated the prin- 
ciples involved and the benefits to be 
derived from good lighting and colour 
treatment and included some recent 
examples of successful installations 
carried out by the Company. 

Details given of the Cubitt produc- 
tion facilities stressed the economical 
nature of these schemes and showed 
that by efficient organisation existing 
factories may be equipped without 
inconvenience to the current produc- 
tion programme. 


schemes 
up-to-date 


complete 
most 


The Murchie Trading Co. Ltd., 
Airsonic Division, 11 Kings Road, 
Sloane Square, London, $.W.3. Tel.: 
$LOane 9610. 

Ihe “Airsonic” Industrial Stetho- 
scope is a valuable aid to fault detec- 
tion. It materially reduces production 
costs. Rejects in manufacture are kept 
down to the minimum and _ plant 
breakdown avoided. 

The location of faults by sound is 
recognised today as a simple, certain 
technique. Metal objects, mechanical 


parts, fluids and gases, whether mov- 
ing or stationary, produce or react to 


sound in their own characteristic 
way. Stresses, fissures, unsound joints 
or excessive wear set up variations in 
these characteristic sounds. To listen 
to these variations, amplify them and 
interpret them, the “Airsonic” Indus- 
trial Stethoscope was designed. It has 
no diaphragm, and is non-electric. 
Thus, having no fixed frequency of its 
own, it is capable of receiving sounds 
at any pitch, and reproducing them at 
uniform strength. 


Institution of Production Engineers, 
10 Chesterfield Street, London, W.\ 
Tel.: GROsvenor 5254/9. 

The Institute of Production 
Engineers was founded in 1921 as a 
result of the great demand = for 
increased production during the first 
world war. Its present membership is 
almost 10,000 strong, with branches 
established in all the main industrial 
centres of Great Britain, and in 
Australia, Canada, India, New Zealand 
and South Africa. The aim of the 
founder members was to provide a 
means of studying the complex prob- 


lems of industrial production, and for 
the exchange of ideas on productivity 
in general. 

The Institution holds many lecture 
meetings and conferences in various 
parts of the country during the year. 
[he Institution Journal, published 
monthly, records outstanding papers 
presented and offers a_ valuable 
medium for the dissemination of the 
current views and technological know- 
ledge of leading industrialists. 

The Institution offers two Schofield 
Travel Scholarships each year to 
graduates which allow a _ six-month 
Study tour abroad. There are also 
various other awards. 

The Hazelton Memorial Library 
constitutes a most valuable technical 
library and information service, keep- 
ing members fully up-to-date with 
the latest developments in industrial 
problems. 

At the exhibition the Institution 
illustrated its many aspects and func- 
tions and provided an_ information 
service to the exhibition in general. 


Bakelite Ltd., 12-18 Grosvenor Gar- 
dens, London, S.W.A. Tel.: SLOane 
O898. 

“Bakelite” resins are used for a 
wide range of bonding operations 
woodworking, lamp-capping, grinding- 
wheel manufacture, etc.—because of 
their uniformity, adhesive strength 
and rapid-setting characteristics. 
Special grades are now produced for 
the revolutionary shell method of 
making foundry moulds and cores, 
and another interesting group com- 
prises polyester resins which, rein- 
forced with glass fibres, offer a new 
material of great strength for the easy 
fabrication of press-tools, car bodies 
and housings of all kinds. 


Rubery, Owen & Co. Ltd., Darlas- 
ton. Tel.: Darlaston 130. 

Conveyancer Fork Trucks Ltd., 
Warrington. Tel.: Warrington 2244. 

Exhibits included a range of metal 
pallets produced by Rubery, Owen & 
Co. Ltd., and a battery electric “Con- 
veyancer” fork truck produced by 
Conveyancer Fork Trucks Ltd. Both 
companies are members of the Owen 
Organisation. 

The use of fork trucks and pallets 
has been developed in British industry 
very widely since 1945 and the con- 
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tribution to increased productivity 
which these methods of handling have 
brought about is outstanding. There 
is hardly a branch of irdustry which 
could not benefit from a study of its 
materials handling methods, and it is 
in materials handling, method improve- 
ment that the’ greatest potential 
economies are generally to be found. 
During the exhibition the stand was 
manned by materials handling experts 
from the two exhibiting companies. 
Both companies would be pleased to 
arrange a survey of the materials 
handling methods of any interested 
company at some future early date. 


R. H. Corbett & Co. Ltd., Hydrum 
Works, Burgess Hill, Sussex. Tel.: 
Burgess Hill 3333. 

R. H. Corbett & Co. Ltd. showed 
equipment which contributes to in- 
creased production. This included the 
well-known “Hydruped” fork _ lift 
truck, the “Hydrum LP” loader, the 
“Hydrum STP” stacker, and the new 
“Hybarrow” which is an entirely new 
machine with foot-operated hydraulic 
lift for transporting and lifting on the 
“sack barrow” principle. It is strong 
and light and has a capacity of 500 
lb. to a height of 54 in. and the price 
is extremely modest. 

Also new was the “Hydrum Hy- 
stacker.” This machine has been 
specially designed for stores of con- 
siderable height where it is desired to 
keep the passages aS narrow as pos- 
sible. The operator travels up with 
the load, which he transfers to shelves 
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at the appropriate level. The machine 
is Operated by traction battery or by 
mains electricity as desired, and it can 
work in aisle width of 2 ft. 


Ministry of Labour and National 
Service, 8 St. James's Square, London, 
S.WA. Tel.: WHItehall 6200. 

The services provided by _ the 
Ministry of Labour and National 
Service illustrated “The Human Factor 
in Productivity.” 

Section 1—“Opportunity to Work” 
dealt with the problems of the dis- 
abled; other adults in need of training: 
older men and women; ex-Regulars;: 
redundancy and transfer 

Section 11—* Making the Best use of 
Manpower” dealt with the Ministry's 
Vocational Guidance and Careers and 
Placing Services; Training Within 
Industry (T.W.1.); and Apprenticeship 
Training and Personnel Selection. 

Section I11—*Avoiding Wastage of 
Manpower” dealt with safety, health 
and welfare of workers and the service 
provided by the Ministry's Factory 
Inspectorate 

Section IV—* Aiming at Good Team 
Work” dealt with good personnel 
management, joint consultation and 
the Ministry's Personnel Management 
Advisory Service; communications 
in industry 

There was also a stand with a dis- 
play showing the Service provided by 
Education Authorities and the Ministry 
of Labour and National Service for 
assisting, boys and girls to find the jobs 
best suited to them. 
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Gas in the Ceramic Industry 


._— was a departure from. the 
usual procedure on one of the morn- 
ings at the annual general meeting of the 
Institution of Gas Engineers when in- 
stead of the usual paper being read the 
conference embarked at once on a dis 
cussion [he subject was the use of gas 
as an industrial fuel. In the course of 
the discussion Mr. A. Dinsdale presented 
the following contribution by Dr. A. T. 
Green, C.B.E. (Director of Research, The 
British Ceramic Research Association) 
who was unfortunately unable to attend 
the conference because of illness 

The ceramic industry includes a wide 
variety of activities which can con- 
veniently be classified under the three 
main headings of pottery, refractories and 
heavy clay Of these, only pottery is 
concerned to any large degree with the 
use of town gas, and its principal use Js 
for the firing of tunnel kilns 

Ihe progressive introduction of tunnel 
kiln firing during the last twenty years 
has brought about a revolution in the 
manufacturing process. It has shifted 
the emphasis from intermittent processes 
to continuous ones, it has enabled more 
efficient use to be made of both fuel and 
labour. and it has reduced substantially 
the burning of raw coal and the atmos 
pheric pollution that goes with it 

It was quite plain irom the beginning 
that town because of certain of its 
characteristic properties, was likely to 
take a prominent part in this develop 
ment, and so it has proved. Cleanliness 
particularly with regard to freedom from 
excessive sulphur content, constancy of 
quality and ease of control are points 
which come easily to mind Ihe extent 
to which the fuel has established itself 
muy be scen from the growth of the num 
tunnel kilns using it The first 
tunnel kiln to be built) in 
Trent was installed in 1932. The 
steadily until the out 
and still more rapidly 
1938 there were 
and the 


vas, 


oer of 
town-gas 
Stoke-on 
number increased 
break of the war, 
ifter the war ended. In 
sixty-six, in 1949 there were 150 
present number ts about 190 

It is, of course, possible to fire tunnel 
kilns on other fuels, such as electricity, 
p oducer or oil One ol the factors 
leading part in the choice 
ot fuel is the Although a con 
siderable amount of information ts 
hard and fast 


' | 
which pl ty a 


cest 


available, no conclusions 


can be drawn on this issue. For instance, 
although electricity costs about three 
times as much per therm as town gas 
costs, there is some compensation in the 
high efficiency of utilisation at the kiln 
as a result of the elimination of the use 
of protective saggars for the ware and the 
reduced flue gas losses. The efficiencies 
of kilns vary over such a wide range. 
however, that it is not possible to come 
to any generai conclusion on the question 
whether this compensation is adequate or 
not. It is probable that, when capital 
and maintenance have been taken 
into account, gas is the cheaper of the 
two, and certainly much more gas is used 
than electricity. On this issue it is of 
some significance to note that the tem- 
perature of firing seems to be a very 
important factor in determining the field 
in which either one or the other pre 
dominates. In the firing of decorated 
ware, where the temperature is in the 
range of 700°-800° C., electricity is much 
more commonly used than gas. In the 
firing of biscuit ware, from 1,100 
1.200° C., most kilns use gas, although 
it must be noted that recently a china 
biscuit kiln has been successfully opera 
ted on electricity at a temperature over 
1.200° ¢ In glost firing, from 1,000 
1100° ¢ both fuels find frequent use 
It seems, then, that it is in the high tem 
perature ranges that town gas finds its 
most favourable environment 

So far we have dealt only with the 
present situation, and it would probably 
be more profitable and more in accord 
with the purpose of this discussion to 
suggest One or two ways in which the use 
of town gas in pottery firing might be 
furthered Three main points scem to 
suggest themselves 

(a) It always seems to me that more 
attention is given to insulation in electric 
kilns than in gas” kilns, presumably 
because of the higher cost per therm. 
Although it is easier, because of certain 
features of design, to insulate 
kilns effectively, there seems to be a casc 
for improving the competitive position of 
gas by obtaining the maximum economic 
conservation of heat in the kiln 

(h) The question of the firing of potter 
type of kiln without th. 
use of saggars is of vital economic sig 
nificance. It can be achieved, it increase 
the efficiency of use of the fuel by a ver 
substantial amount, either by climinating 


costs 


electric 


in an open flan 
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the use of the muffle kiln or by increasing 
the amount of ware in the setting in the 
open flame kiln. Certain problems stil! 
remain to be solved in this connection 
In biscuit firing, the effect of the atmos 
phere on the colour of the goods and the 
effect of exposure to hot or cold an 
currents on distortion are two instances 
where further understanding ts desirab] 

\ recent interesting development 
“semi-open” firing, namely, the use of a 
protective structure around the whole of 
the setting on one replace tt 
individual Savva>&rs 

In glost firing, there is the 
maintaining the balance between th 
vapour pressure of certain constituents 
in the glaze and that of the same con 
stituents in the atmosphere loo much 
disturbance of the atmosphere can caus« 
a deterioration in the quality of the 
glaze surface In glost firing, too, the 
influence of sulphur on the glaze surfac 
can give rise to faulty products 

(c) Much more knowledge is required 
on the most efficient method of combus 


car, to 


problem of 
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tion and heat transfer The distribution 
of heat throughout the setting, the part 
played by radiation and convection, th 
optimum use of pre-heated air, and the 
principles of gas flow in the kiln, ar 
all worthy of investigation. For example 
interesting to nol that kilns hay 
recently been built in vhich the gas 
fed to the kilns through a numbe 
of small jets at high pressure and without 
primary all The neat gas is thus pro 
jected into the ind between 
mixes with the 
flowing down the kiln from the exit end 
and burns without flame 
The position of town was 

fuel in the firing of pottery is 
and assured It is sugeested 
that there is still investigation 
and improvement, in that still 
better practice may be developed, and tt 
is hoped that this contribution to the dis 
stimulate both thought and 
along the lincs suggested 


others which may well 
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CHINESE PORCELAIN EXPORTS 


ie thousand-year-old porcelain fac 
tories of Ching Te Chen, Kiangsi 
Province, China, are again exporting to 
this country. 

When war broke out in 1939 the im 
portation of coarse porcelain from China 
was suspended. Since then there has 
been little information about these an 
cient factories, and whether in fact they 
had survived. It is now clear that pot 
tery is still being made at this, the 
greatest of the Chinese workshops 

Starting production early in the Sung 


Examples of the por- 
celain from the fac- 


tories of Ching Te 

Chen which are now 

obtainable once more 
in this country 


Dynasty (A.p. 960-1278), the Ching Te 
Chen factory gradually developed to the 
ranking status of the provider of porce 
lain for the Imperial Palace Today it 
produces porcelain ware both for utility 
purposes such as cups and_= saucers, 
bowls, etc., and ornaments such as cela 
don ducks and cockerels. These animals, 
much smaller than current English ones, 
are modelled on the breeds in vogue 
during the early part of the Chiry 
Dynasty (1644-1901) They are very life 
like and make handsome ornaments 
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The British Ceramic Society 


W'! give below abstracts of the three 
papers appearing in the Jransac 
tions of the British Ceramic Society for 
June, 1954 


A Study of the Monoclinic Tetragonal 
Phase Transformation in Zirconia, by P 
Murray and E. B. Allison 

Ihe kinetics of the monoclinic to tetra 
gonal phase transformation in zirconia 
have been studied using the change in 
specific gravity as an index of the 
amount transformed Ihe isothermal 
transformation proceeds according to the 


equation 
dl KR =) 
dt 100 


dP 


at 


where rate of transformation 


and P 
transformed 


amount of monoclinic phase 
both at time t 


Arrhenius relation 
activation energy 
tetragonal phase 


Application of the 
gives a value for the 
of 80.600 cal/mole of 
tormed 

Ihe course of the transformation for 
constant heating-rate conditions has been 
predicted by integration of the kinetic 
constants From this, two important 
features of differential thermal analysis 
methods follow 

(1) Heating rate has a marked effect 

on the peak temperature obtained. 

(2) The amount of transformation at 

the peak is only of the order of 
40 to 60 per cent. Consequently 
the transformation is still proceed- 
ing even after the peak has been 
passed, and hence the return of the 
thermal analysis curve to the base 
line does not depend entirely on 
thermal diffusivity 

The transformation has been 
studied under constant heating-rate con 
ditions by means of differential thermal 
analysis and also by a= dilatometric 
method. The results trom these alterna 
tive approaches compare favourably with 
those predicted from the kinetic work 

The reverse change obtained on cool 
ing the tetragonal phase has been fol 
lowed This transformation occurs in a 
much lower temperature range (950 
850° C.) than the forward transformation 
(1,100 1,.190° C.). 

The tetragonal~*monoclinic transition 
is affected to a considerable extent by 
high-temperature annealing and also by 
thermal cycling. It is suggested that this 
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effect is connected with the state of order 
in the tetragonal lattice 

The Geology of Fireclays, by P. §S 
Keeling 

Ihe British Coal Measures, together 
with those of North France, Belgium, 
Westphalia and the Don Basin, were laid 
down in a subsidising basin bounded on 
the north by a large continental mass 
occupying the North Atlantic region, and 
on the south by a mobile belt of rising 
mountain-chains stretching roughly east 
and west through north-central France 

Ihe sequence of strata shows a rhyth- 
mic character, the following cycle, with 
many variations, occurring over and 
over again. (1) Marine shale, (6) Coal, 
(5) Seat-earth, usually a fireclay, (4) 
Shale/mudstone, (3) Grit, gritty shale, 
sandstone, (2) Mudstone and shale, (1) 
Marine shale 

The fireclays occupy a certain definite 
position in this cycle. They were de 
posited in the delta swamps prior to 
complete silting up, and are the finest- 
grained of all the Coal Measure sedi- 
ments. They were the soils on which 
grew the prolific Coal Measure vegeta- 
tion. 

They owe their refractoriness to an 
absence of fluxes, which may be due 
partly to the conditions under which 
they were laid down and partly to the 
extraction of potash and other com- 
pounds by the Coal Measure vegetation 


The Preparation and Properties of 
Vanadium Spinels, by H. M. Richardson, 
F. Ball and G. R. Rigby. 

Four vanadium spinels—-ferrous, mag- 
nesium, manganese and zinc vanadites 
have been prepared, and all have been 
found to possess the normal or «-spinel 
structure. It was found that ferrous 
oxide could enter into solid solution with 
certain of these vanadites, but that this 
solution was not accompanied by any 
overall growth of the specimen Mag 
netite entered into solid solution with the 
vanadites at 1,000° C., and small growths 
or bursting expansions were observed 
Ferrous and magnesium chromites en- 
tered into solution less readily than mag 
netite, and a single phase was not formed 
at temperatures below 1,300 ( 
although small growths or bursting ex 
pansions were observed and were at a 
maximum after being heated to 1,200 
C. The rate of solid solution between 
the vanadites and aluminous spinels was 
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very Sluggish and not complete at 1,300 
C., and no growth effects were observed 
X-ray photographs indicated that the 
various spinels diffused into one another 
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at different rates, for example the vana 
dites diffused more rapidly into the 
chromites and aluminates than they 


diffused into the vanadite lattice 


American Technical Digest 


Copies of the original articles 


Obtained from the Science 
Embassy, | 
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Improved Fireclay Products 

The job of filling fireclay moulds may 
be simplified and improved by using a 
pneumatic table device which completely 
fills all the areas of the hand-filled mould 
and produces a better product. Refrac- 
tory shapes weighing up to 300 Ib., 
which normally require the exertions of 
ut least two men in the bumping opera 
tion needed to completely fill-out such 
moulds, are bumped mechanically by 
this method at the Denver Fire Clay 
Company, Denver, Colorado. 

Using this unit, one man depresses the 
foot pedal which actuates the table to 
bump clay-filled moulds up to 4 ft. by 
4 ft. in size, completely filling the mould 
and making a more dense product. This 
method releases some man-power for 
other more important jobs in the mill 


How the Pneumatic Table Works 

The unit utilises a pneumatic cylinder 
with a 7-in. stroke, which is slow in the 
rising cycle and rapid in descent, as the 
basis for the pumping action. A _ hori- 
zontal 3 ft. by 3 ft. steel table is con- 
nected to this cylinder, carrying the 
moulds upward, then quickly dropping 
away from them. The cylinder’s stroke 
is adjustable for different heights, but 
normally the setting remains unchanged. 

Frequently the bumping table is used 
on shapes that are rammed by an air- 
hammer. Such units are generally 
rammed first, and then bumped—a com 
bination which assures good density in 
every portion of the most complicated 
shape. 

Brick and 
1953, page 73. 


Clay Record, December, 


Improved Drying Equipment and 
Techniques 
Good drying techniques for the pro 


duction of 
proper application of air 
ditioning and air control; and drying 
equipment and techniques must be 
chosen according to the differences in 
(1) body material used; (2) body reaction 
to temperature change; (3) humidity; (4) 
shape of ware; and (5) plant operation 
Also, a good drying system should be 
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chosen which gives the greatest improve 
ment for the least capital investment and 
the lowest possible operating cost. The 
following examples are cited 
Sanitary Ware Plants 
A mould drying installation in the 
W. A. Case & Sons’ pottery, Robinson, 
Illinois, permitted an increase in produc 
tion to two casts per 12 hours trom a 
normal of one cast per mould per eight 
hour day without any difficulty The 
casting shop was approximately 600 ft 
long and 105 ft. to 120 ft. wide, with 
casting benches on each side of the 
centre aisle An overhead duct system 
was designed to distribute air throughout 
the room. The main heater houses were 
placed outside the building along with 
the concrete block return ducts which 
draw the air from the room through 
holes in the wall The return ducts feed 
the air to the heater house, where two 
large gas-fired heaters bring it back to 
the desired temperature level The au 
is then drawn through a large double tn 
let fan and blown out through the main 
header and distribution ducts to the 
casting shop. Ducts are placed strategi 
cally throughout the room to deliver the 
air at floor level under the casting 
benches and to apply the proper drying 
rates to the moulds. Streamlined fittings 
in the duct system allow the air to 
distributed throughout approximately) 
175 ft. without any appreciable pressure 


be 


drop 
No 


those 


than 
How 
con 
possible to 
temperature 
shop to 


automatic controls, other 
on the heaters, are used 
ever, by adjusting the thermostats 
nected to the heater, it 
maintain the desired 
throughout the entire 
within 3 degrees 

This particular problem worked 
to be not just a heating installation 
actually a batch-type dryer where it 
necessary to accurately calculate 
water quantities that would be left 
side the moulds, and also water 
would be dissipated by the ware 
to its removal from the casting 
Ihe volume of air required to 
the heat necessary remove the 
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casting 
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i given period of time was deter 
It was then only necessary ( 
duct and air handling systems to 
the predetermined heat quantities 
desired points evenly and without 
draught 


vad in 
mined t 
design 
deliver 
to the 
atin exce 
Llectrical Porcelain 
Ihree small batch type drying units 
installed at the Square-D Compan 
Indiana, to replace the old method 
with racks for 
electrical porcelain 
used to 


level 


were 
Peru 
tou 
dy ing low 
Yirect-fired 
the 


ing a large room 
tension 
heaters were 
maintain proper temperature 
inded the control instruments in 
drying chamber Air was circulated 
fan and duct system —being re 
from the dryer through a longi 
tudinal centre duct inside the chamber, 
delivered to the heaters and to 
proper temperature, taken through the 
fan, and blown back down through ver 
thin slotted longitudinal ducts along each 
side of the Ihe air is reflected off 
the floor in a circular motion up through 
the pallets Fresh au admitted 
through automatically-controlled dam 
pers Moisture-laden air is removed 
from the drying chamber when 
sary by two balanced dampers on each 
side of the tan, through the bustle pipes 
and to an exit in the roof 

Instrumentation for the 
included a cam ty 
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instrument for controlling wet and dry 
bulb temperatures—the wet bulb 
controlling the admission and escape of 
ir from the chamber, and the dry bulb 
side controlling the gas burners in the 
furnace. An independent high-tempera 
ture cut-off control was used on the fur 
nace Ihe new system shortened the 
drying cycle from 12 to 36 hours to 
ibout 7 hours for average type ware and 
8 hours for heavy ware. Heat consump 
tron was cut in half 


side 


ny 


Dry 
The 


Jet 
of an 


release 


following is an 
installation designed for 
drying of 6 in. by 10 in. suspension type 
electrical insulators: The ware is taken 
from the hot press and placed on a con 
which underneath a_ jet 

The approximately 
24 in. above the face of the ware The 
drying tunnel is about 6 ft. wide and 
SO ft. long, and the drying time for these 
particular insulators is about 28 to 30 
minutes After the ware and moulds 
pass through the dryer, they are manually 
removed from the conveyor and the ware 
turned out and placed on pallets. The 
moulds are then placed in a small con 
type dryer about 3 ft. wide and 
long, which returns them to the 
press. During this 15-minute period the 
mould is dried internally and is ready 
for repress when it arrives at the other 
end of the dryer 

Air is circulated in the dryers by 
fans located above the conveyor. All 
portuuons below the conveyor faces are 
connected in such way as to become 
a large return air plenum chamber. At 
is drawn from this chamber up through 
side ducts and then to the fan inlet. To 
maintain the necessary temperature level 
(about 120° F.), a portion of the return 
air 1s passed through a gas-fired heater 
Small quantities of the am then 
mixed with the return at up 
through the ducts 

A temperature controller 
output the heater and 
operated dampers teed the 
ducts with warm air from the heater 
After this unit is once started and 
adjusted in the morning, the air tempera 
ture will remain constant throughout the 
day. A small damper was placed on top 
of the return air header to admit exterior 
air aS necessary However, the leakage 
around the various portions of the con 
veyor seems to compensate for the mois 
ture picked up from the ware. 

The new = installation required 
moulds and mould stacking and increased 
production to approximately six pieces 
per minute 
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sun's rays 


Convair’s New Solar Furnace 
by 
THOMAS A. 


"THE largest solar furnace in the 

United States is now being used 
by Consolidated Vultee Aircraft Cor- 
poration’s San Diego (California) 
division for research work with metal 
and ceramic materials. 

Basic part of the instrument 
120-in. diameter polished aluminium 
mirror which serves as a_ parabolic 
reflector. Made of {-in. plate stock, 
this reflector draws its power from a 
10,000" F. heat source—the sun. 

Rays from the sun are reflected to 
a re-in. diameter focal point, which is 
34 in. from the centre of the mirror 
Test specimens at the focal point are 
retained by metal jaws. 

When sky conditions are ideal the 
furnace can develop a temperature of 
8,500° F. at the focal point. This is 


IS a 


23 


~ 
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approximately 85 per cent. of the 
temperature of the sun’s surface. (The 
temperature by an 
acetylene torch, compariscn, 
around 5,800" F.) 

The heat output of the solar furnace 
lit an oxidizing atmosphere IS excep 
tionally pure There no inter 
ference from. electric magnetic 
fields or gases, as in 
tional and 


produced OX) 


by Is 


IS 
or 
more conven 


furnaces, test specimens 
with the highest melting temperatures 
can be melted and solidified in a 
matter seconds 

A bridge structure, 
mirror short 
focal supports 
holder; after part 
melts, regions 


into by 


of 


the 
the 
specimen 
sample 
moved 


spanning 
distance beyond 
the 


of a 


a 
spot, 
and, 
adjacent 
the 


are 


focal spot means of a 
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motor-driven screw 

Ihe bridge also supports a cylin- 
drical barrel which is about 18 in. in 
diameter This is used to shade a 
part of the mirror from the specimen 
so that the amount of solar radiation 
concentrated on a specimen can be 
controlled 

The mirror has a central opening 
2> in. in’ diameter which’ enables 
observers to see the focal spot area 
from a position on the ground behind 
the murror A telescope mounted 


With asbestos gloves, 

an engineer removes 

a ceramic specimen 

after the sun has 

burnt a deep hole in 
it 


near the opening permits the viewing 
of heating or melting details. 

In order to keep the focal spot in 
one location on the specimen, the 
mirror js mounted in a gimbal ring 
which aligns the polar axis of the 
mounting parallel to the axis of the 
earth. An accurate clock mechanism, 
driven by a synchronous motor, co- 
ordinates movement of the mirror 
with that of the sun, so that the 
furnace can be used for extended 
periods of time. 


A selection of ceramic materials tested in Convair’s solar furnace is shown below 


Fused alu- 
oxide, melt- 
ing point 2,030 & 
firebrick, melting 
point 1,650 C.; zir- 
conium dioxide, melt 
ng point 2,700 C 
Centre row: Graphite, 
melting point 3,500 
& boron nitride 
melting point 3,000 
C.; pressed aluminium 
oxide, melting point 
2,030 oe Bottom 
row: Boron nitride 
point 3,000 
. aluminium mag 
nesium silicate, melt- 
ng point 1,650 C.; 
magnesium oxide 


melting point 2,800 
j 


Top row 
minium 


melting 





South African News 


Better Plant and Equipment Wanted 
I the annual general meeting of the 
4 4 Potters Association, held recently, a 
plea was made for more permits to im- 
port better plant and equipment, so that 
the industry would be in a position to 
compete on equal terms with overseas 
potters when freer trade conditions 
return 
The 
use of 
ceives 
quarters 
consisted 
country. 


industry was making the fullest 
the raw material permits it 
At present more than _ three 
of the industry’s output 
of articles essential to the 


re- 


Decrease in Vereeniging Brick Earnings 

The annual report of the Vereeniging 
Brick & Tile Company for 1953 shows 
a consolidated net profit of £298,876, 
against £306,459 for 1952. 

Regarding the subsidiary companies, 
Vereeniging Tiles had a satisfactory year, 
but production of Rhodesian Refractories 
was “severely hindered” by exceptional 
rains, labour shortages and power break- 
downs, the directors report. 


Glass Fibre Products 

A private company for the manufac 
ture of glass fibres and glass fibre pro- 
ducts in the Union of South Africa has 
been registered under the name of Fibre 
glass South Africa (Pty) Ltd... with an 
initial capital of £100,000. The share- 
holders are Plate Glass & Shatterprufe 
Industries Ltd., of South Africa, and 
Fibreglass Ltd., of St. Helens, England, 
a subsidiary of Pilkington Brothers Ltd., 
of St. Helens. A manufacturing plant 
will be erected at Springs, Transvaal, 
and building operations will commence 
immediately. It is expected that the fac 
tory will be in production during the 
latter half of 1954, 


Clay Research in South Africa 

A recent example from the 
Chemical Research Laboratory illustrates 
how an investigation undertaken with 
one end in view leads to applications in 
quite a different field. In the course of 
mining operations to produce coal for 
the Union’s oil-from-coal project, a dull 
black brittle material was encountered 
and gave much trouble from crumbling 
walls and pillars. Samples were sent to 
the National Chemical Research Labora 
tory for identification, with a request for 
advice on how to prevent its crumbling 
on exposure On examination — the 
material proved to be a high-grade flint 
This clay much in demand by 


National 


Clay is 
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the ceramic industries tor the making ol 
refractory bricks for lining turnaces 


working at high temperatures 


Owen Falls Scheme Uses 30,000 ft. of 
British Glass 
Thirty thousand feet of British-made 
glass has gone into the construction ol 
the Uganda Electricity Board’s new 
hydro-electric scheme at Owen Falls 
The glass was manufactured 
shipped by Pilkington Brothers Ltd., of 
St. Helens, Lancashire The bulk of the 
order was for Georgian wired polished 
glass, sheet glass and polished plate 
glass Smaller quantities of hollow 
glass blocks and tinted patterned and 
mirror glass have also been supplied 
Armourlight toughened glass insulators 
have been extensively used in overhead 
transmission lines. The first 132 kilovolt 
line, now under erection in two sections 
from Owen Falls to Kampala and trom 
Owen Falls to Tororo, covering 120 
miles, has also been equipped with these 
toughened glass insulators 


and 


Modern Laboratory for Brick and Tile 

Works 

What is considered 
modern laboratory of kind in the 
Southern Hemisphere was recently 
opened at the works of the Vereeniging 
Brick & Tile Co. Ltd., by Mr. T. W 
Coulter, chairman of the company 

The laboratory 1s equipped with a 
complete pilot plant In the furnace 
room the twenty-five electrically-fired 
furnaces are automatically controlled 
and can attain temperatures of up to 
1800 ¢ The Jaboratory includes an 
X-ray department and i physico 


chemical department 


to be the most 


its 


Personal 

Mr. M. Lubner 
man the South 
Glass Association, 
vice-chairman 


has been elected chair 
African National Flat 
ind Mr. H. Taylor 


ol 


New Tile Factory 
Johnson Tiles (Pty) Ltd., Olifantston 
tein and Pretoria, in association with the 
local representatives of H. & R. Johnson 
lr. L. Elliott & Co., erected a pilot plant 
in 1948, and in 1949 small 
facturing was started In this plant 
tile 6 in. by 3 in. was made. but 195] 
it was possible to put into production a 
full range of the 6 in. by 6 in. tiles, with 
the essential fittings Ihe local compan 
now operating in a new factory 
30-acre site, the factory covering 
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about 
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in acre and a half in a one-storey build 
ing Ihe production of the glazed wall 
tiles has been planned on the uninter 


rupted flow basis 
[he modern plant installed in the fac 


tory includes fully automatic tile pressers 
and various semi-automatic machines 
Ihe two-passage kilns are electrically 
operated. Supervision has been under 
ceramic experts from England [he 
pilot plant was started by the general 
manager, Mr. L. H. D. Sherman, who 
was previously with the parent firm in 
England 

His six years’ work in South Africa 
has given him an intimate knowledge of 
local clays and materials and the best 
ways in which to handle them The 
new factory has been planned to make 


i complete range of 6 in. tiles, 6 in. by 


} in. capping tiles in bright enamels 
matt, dull or eggshell and mottles, pro 
viding a total range of eighteen hues 
Since work was concentrated in the new 
factory, production has been done on 
mass-production basis, and in addition 


to the various pastel shade items white 
tiles are being made There has been a 
big sale of “5283 Theatre Green” type 
for hospital operating theatres and 
sterilising rooms. The plant is designed 
to allow for ready increase in the pro 
duction rate, Mr. N. C. Howson, the 
managing director, some time ago 
that within a few years it would not be 
necessary for South Africa to import 
tiles. The company has made coloured 
tiles of the types that cannot be imported 
under the import control restrictions. 
Although no competition has thus to be 
met from such tiles, the company has 
been able to keep its prices at a level at 
least equal to that of similar imported 
lines. In manufacture at the Olifants 
fontein factory particular attention has 
been paid to “sizing” the tiles so that 
tilers will be satisfied with them. Only 
the two sizes, E and F, are being sold as 
first quality Testing is carried out 


said 


FIRE! 


HIS LIFE LOST FOR LACK OF 


NU-SWIFT! 


Door jammed in crash car blazing 
but window open he could have 
been saved if only it was a dreadful 
sight | enclose order I shall never 

be without my Nu-Swift.”’ 
NU-SWIFT LTD - ELLAND - YORKS 
In Every Ship of the Royal Navy 




















periodically for “crazing resistance,” in 
which way the company has been able 
to deal with many of the difficulties that 
arise. It is treating all the materials 


needed for manufacture itself 


Ceramic Strainer Cores 


Ceramic strainer cores are being made 
in South Africa by the South African 
Glazing Co. (Pty) Ltd. Some time ago 


the first such products from this factory 


were tested in a number of works, and 
the reports from most of them were 
encouraging In recent years there has 
been an increasing demand for ceramic 
strainer cores trom the South African 
foundry industry, which has found that 
Strainer cores made from ceramic mate 
rials have notable advantages over the 
more usual type strainer core made of 
metal or oil-sand. Cores of this type 
were first used overseas, and this de 
velopment spurred several local foun 
dries to seek to have the material pro 
duced in South Africa Following the 


tests of the local article proving it satis 
factory, it is now expected that local 
industry will be producing these refrac 
tory strainer cores in large quantities at 
competitive prices to meet the needs of 
local foundries 


Ceramic Insulators 

A start has been made in the local 
production of high-tension ceramics for 
the electrical industry. Consolidated 
Rand Brick, Pottery & Lime Co. Ltd 
have been making high-tension insulators 
for outdoor and indoor transformers for 
a few years now. South African Glazing 
Co. (Pty) Ltd. more recently signed an 
agreement with the Westinghouse 
organisation in the United States for the 
South African manufacture under licence 
of high-tension insulators. For this pur 
pose a complete high-tension testing 
laboratory has been erected, and it has 


included among its equipment a 250,000 
volt testing transformer. 





High Quality Fireciays 

Firebricks are being made in_ the 
Union from first-quality fireclays found 
within 60 miles of Johannesburg. Nor- 
mal high-duty and super-duty qualities 
are produced in the standard — brick 
series, aS well as in special shapes. A 
complete range of specialities, including 
high-temperature bonding mortars, ram 
ming mixtures, castable blends, plastic 
firebricks, maintenance coatings and in- 
sulating firebricks are also being pro- 
duced. Magnesite refractories are pro- 


duced from Transvaal and Rhodesian 
magnesite. Silica brick is available in 
two qualities. The normal quality 1s 


manufactured from crystalline silica, and 
it is stated to compare favourably with 
similar bricks made overseas. The 











“super duty” silica brick is made from a 
unique crypto-crystalline type of silica 
rock occurring in the Cape Province. It 
resembles in character the ‘“Findlings” 
quartzite of Germany. The so-called 
“sillimanite” type of refractories are 
locally produced from beneficiated an- 
dalusite sands found in the Western 
Transvaal. South African refractories 
general found to compare 

with similar overseas 


are in 
favourably 
products. 


High Alumina Refractory Clay 

The Department of Commerce and 
Industries, Pretoria, reports that the min- 
ing and calcining of high alumina refrac- 
tory clay occurring on a farm in the 
Fastern Transvaal is being undertaken 
by a Johannesburg firm. A _ typical 
analysis of the clay as mined is: AhO 
50-4 per cent., SiO». 45°6 per cent., FexO 
0:7 per cent., TiO, 2:3 per cent., CaO 
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MgO 0-1 per cent., 
and loss on ignition 
per cent. The firm that because 
of exceptionally high alumina and low 
iron content, the clay is being exported 


0:2 per cent., 
0-3 per cent., 


States 





P. Grant..-We have learnt with regret 
that Peter Grant, founder and director ol 
the Darngavil Brickworks Ltd., Airdrie, 
has died at Larbert, aged 74. He was 
associated first with the Banknoch 
Coal Co. Ltd. as a salesman and in 1927 
established the Darneavil Brickworks at 
Airdrie. He is survived by one son and 
a daughter. 

Col. A. Stein.—Col. Alan Stein. one 
of the best known men in the Scottish 
ceramic industry, has died at his home 
in Polmont, Stirlingshire. He was asso 
ciated all his life with the family firm of 
John G. Stein & Co. Ltd.,_ firebrick 
manufacturers, of Bonnybridge. Serving 
in the First World War, he won the 
Military Cross, being twice wounded and 
twice mentioned in dispatches. In _ the 
last war he commanded the 2nd Stirling 
shire Battalion of the Home Guard and 
was awarded the O.B.E. for his services 
He had been associated with the Terri 
torial Army since 1920, and in 1948 he 
was honoured by his appointment as 
chairman of the Stirlingshire Territorial 
Army Association He was a Deputy 
Lieutenant for the County of Stirling 
shire 

Col. C. W. D. Rowe.—We have heard 
with regret of the sudden death recently 
of Colonel C. W. D. Rowe. C.B.. M.B.f 
TD. Da J.P.. at the age of 60. Col 
Rowe was prominent in the ceramic 
industry, being managing director of the 
London Brick Co. Ltd He had dis 
tinguished service in the First World War 
and after he had retired from the regular 
army in 1926 he played a leading part 
in the organisation of the T.A. and 
the A.C.F. in his own county, Hunting 
donshire, of which he was a Deput 
Lieutenant He was High Sheriff tor 
Cambridge and Hunts trom 1947-48 


Industrial Art Bursaries Competition 
1954..-The Council of the Royal Societ 
of Arts has decided to hold a further 
competition among students of industrial 
design on the same lines as that of last 
veal Bursaries, of £150 each in value, 
will be offered for the design of domestic 
gas, electrical, and solid-fuel burning 
appliances, textiles, plastics, footwear, 
wall-paper and furniture. and women 
fashion wear Ihe closing date for 
entries is llth October 

Indian Ceramics... The second number 
of the revived Indian ceramic journal has 
recently appeared. It contains articles on 
Copper Ruby Glass, and Raw Materials 
for the Refractory Industry by Dr. R 
Charan and Bholanath Chatter je« 
tively, and interesting news of 
ceramic activities and developments tn 
India. There is an appreciative obituar 
notice reviewing the great work of the 
late S. K. Banerjee for the Indian ceramic 
industry 


respec 


some 


Honeywell-Brown Ltd. A recent pul 
lication of Honeywell-Brown 
tion contains extracts from a talk 
by Henry F. Dever, president 
Brown Instruments Division of 
polis-Honeywell Regulator Co., bettors 
the Boston Society of Security Analyst 
In his talk, Mr. Dever reviewed the 
question “how automatic can we get?’ 
and drew the conclusion that the oppor 
tunities for increased instrumentation and 
yreater aimost 
boundless 


A. Haslam 


organisa 
viven 
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Minnea 


automat control af 
Wood.— I} Minister 
Fuel and Power has appointed Mr 
Haslam Wood, chairman and 
director of Wood Bro Cs 

Barnsley lo r 

Midlands Gas ( 
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shaker 
applied to a Dust- 
master type 201 unit 


Automatic 


dust coliector 


AUTOMATIC 
DUST CONTROL 
UNIT 


Unit dust collectors of the fabric type 
have, in the past, been designed for hand 
shaking of the filter media A new 
device has now been designed to ensure 
adequate and effective shaking at pre- 
determined intervals, thereby eliminating 
the human element. This automatic 
shaker can be applied to the complete 
range of Dallow Lambert fabric type 
filters. It consists essentially of special 
control gear which governs the electri- 
cally driven shaking mechanism, The 
control gear is interlocked with the fan 
motor starter so that the shaking time 
cycle begins whenever the fan motor ts 
switched off 

Alter an 
the fan impeller 


interval, during which time 
comes to rest, the 


shaking mechanism comes into operation 
for a set period of time. As it is essen- 
tial that the filter should not be shaken 
whilst air is passing through the fabric, 
the control gear is arranged so _ that 
during both the first time interval and the 
Shaking period, and also for a short time 
after shaking, it is not possible to restart 
the fan. After the time cycle has been 
completed, the mechanism resets itself 
ready for the next operation. 

As a further refinement, the electrical 
controls can be interlocked with the 
machine or operation which is_ being 
served by the dust collector. The arrange- 
ment gives the further advantage that 
machine, fan, and shaker controls are 
operated by one push-button station. 





APPOINTMENT VACANT 





of absolute charge of production 
according to ability. 


HAYEK AND PARTNERS 
House, Stoke-on-Trent 





PPLICATIONS are invited tor the position of Works Manager for a local 
d pottery manufacturing domestic earthenware and china. This is an appoint 
ment of scope and prospect for a senior and experienced man who is capable 
and 
Apply in writing giving fullest personal details to A. G 


LTD., Management 


control of losses Salary entirely 


Consultants, Federation 








MATERIALS FOR SALE 





YORCELAIN GRINDING BALLS 
to requirements 
Barking 


1 ton each size 24 in. and 3 in., surplus 
Offers to FERGUSON EDWARDS LTD., Abbey Road, 











CERAMICS 


FOR:—THE DECORATION OF POTTERY 
AND GLASS, ON GLAZE OR UNDER- 
GLAZE, SPRAYING, PRINTING AND 
PAINTING, SILK SCREEN AND LITHO- 
GRAPHIC PROCESSES. 

BODY AND GLAZE STAINS. OXIDES 
FOR IRON ENAMELS. LOW SOL AND 
LEADLESS GLAZES AND FRITTS FOR 
ALL PURPOSES. 


aac RARER 
JAMES DAVIES 


(BURSLEM) LTD. 
CLYDE COLOUR WORKS - BURSLEM - STOKE-ON-TRENT 
Telephone : Stoke-on-Trent 84504-5 Telegrams : Vitretin, Burslem 














STEATITE 





. for all high 


frequency applications 


Over a century of ex- ‘ | 
perience inthis highly © iN 
specialised field. i | j 
We invite your enquiries “© 


Machined to special designs and fine limits 


WILLIAM SUGG & CO. LIMITED 
VINCENT WORKS, REGENCY ST., LONDON, S.W.1 
Telephone : ViCtoria 3211 


>329 
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GOLD 
EDGE 
LINES 


THE “RYCKMAN” GOLD’ EDGE 
LINING MACHINE PRODUCES GOLD 
EDGE LINE OR STIPPLE ON CUPS, 
SAUCERS, PLATES, ETC. UNSKILLED 
FEMALE LABOUR MORE_ THAN 
DOUBLES THE USUAL OUTPUT WITH 
SUPERIOR RESULTS AND A _ CON- 
SIDERABLE ECONOMY IN GOLD 
CONSUMPTION. 





Manufactured in England by 


F. MALKIN & CO. LTD., LONGTON, STOKE-on-TRENT 


TELEPHONE: LONGTON 33873 
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THE MORGAN LINE 





Where Morgan Refractories M.R.1 and M.1.28 are u 
fuel and maintenance costs go down and output goes up. On batch t 
ceramic kilns the increase in output can be striking .. . largely owing 
the very low heat-storage capacity of the Morgan M.1.28 


The M.1.28 is a high temperature insulating refractory whicl 


a face temperature of 2800 F (1538°C). It requires only a fraction of the he: 


(and fuel) required by ordinary firebrick to bring it up t 
Heating cycles are speeded up. In effect furnace capacity 
often by as much as 50 per cent. 

Where there is direct flame impingement M.1I.28 may be scr 
lining of Morgan M.R.1. This is a high duty kaolin refrac 
exceptionally good resistance to spalling, to oil slags and 
bustion chambers, flame channels and target walls, M.R.1 refrac 
a much longer life than ordinary firebrick: they 

bring down both maintenance costs and the loss of 


output due to shut downs for repair. 


GAN 


efractories 


ARE WORTH FAR MORE THAN THEY COST 


THE MORGAN CRUCIBLI 


Retractories Gr 
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ype 











RAWDON 3 INCH DE-AIRING PUG 


This new RAWDON 3 inch De-airing Pug—the smallest in our range—is 
intended primarily as a high-speed production machine where small de-aired 
extruded sections are required. 

If your normal Works output deals with bigger stuff, then we have our 
6 inch, 10 inch and 17 inch machines and this one becomes ideal for your 
laboratory——self contained with motor, drive, vacuum pump and air filter 
as a single unit. 

It is a robust two stage machine with totally enclosed gear box with worm 
drive. It has feed packing rollers in both top and bottom pugs and 
adjustable mouthpiece. An important feature is the ease with which it can 
be totally dismantled for cleaning and correctly reassembled afterwards. 


Pioneers of De-Airing Extrusion 


MOIRA, Nr. BURTON - ON - TRENT 








